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Pharmaceutically useful compounds having ACAT inhibitory activity of formula (I) wherein n is zero, one or two; R| is 
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AMIDS TETRAZOLE ACAT INHIBITORS 

CROSS-REFEBSNCE TO RELATED APPLICATION 

5 This is a continuation-in-^art of United States 

Application Serial Nuxober 748,568, filed .August 22, 
1991. 

Tbe present invention describes a series of novel 
amide tetrazoles which inhibit acyl-CoA: cholesterol 
10 acyltransf erase (ACAT) , the enzyme responsible for the 

esterification of dietary cholesterol. Such agents 
may decrease the absorption of dietary cholesterol and 
therefore provide a therapy for individuals with 
hypercholesterolemia . 



15 



-20 



25 



SUMMARY OF THE INVENTION 

The cosrpounds of the present invention can be 
described by the following general formula 



Rr--«H— C-(CH2)a— C-..-^^ Formula I 

V\ V-N 

Ra 



wherein n is zero, one or two; 
wherein R^^ is selected from 

(a) phenyl which is \ins\abstituted or is substituted 
30 with from one to three substituents selected 

from: 

alkyl having from 1 to 4. carbon atoms and 

which is straight or branched, 
alkoxy having from 1 to 3 carbon atoms and 
35 which is straight or branched. 



i 
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alkylthio having from 1 to 3 carbon atoms and 

which is straight or branched/ 
phenyl , 
hydroxy, 
5 fluorine, 
chlorine, 
bromine, 
nitro, 
cyano, 

10 trif luoromethyl, 

-COOH, 

-COOalkyl wherein alkyl has from 1 to 4 carbon 

atoms and which is straight or branched, 
-(CH2)aNR5R6 wherein m is zero or one, and each of 
15 Rg and Rg is hydrogen or a straight or branched 

alkyl group having 1 to 4 carbon atoxas; 
(b) 1- or 2-naphthyl which is unsubstituted or 
substituted with one to three substituents 
selected from: 

20 alkyl having from 1 to 4 carbon atoms and which 

is straight or branched, 

alkoxy having from 1 to 3 carbon atoms and which 
is straight or branched, 

hydroxy, 
25 fluorine, 

chlorine, 

bromine, 

nitro, 

cyano, 

30 trif luoromethyl, 

-COOH, 

-COOalkyl wherein alkyl has from 1 to 4 carbon 

atoms and is straight or branched, 
-(CH2)mNR5R6 wherein m, R5, and Rg have the 
35 meanings defined above; 
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(c) "bbe group 



OR7 

wherein R7 is a lower alkyl group having from 1 
Iro 3 carbon atioms and is straight: or branched; 
(d) l^e group 




wherein Rq and R9 are s^raigh-t or bramched alkyl 

15 having from 1 ^o 4 carbon at.oms or phenyl, and 

R^o is a straight or branched hydrocarbon group 
having from 1 to 18 carbon atoms which is 
saturated or is unsaturated containing one doooble 
bond or two nonadjacent dotable bonds; phenyl; 

20 phenyl substituted with from one to three * 

substituents selected from straight or branched 
alkyl having 1 to 4 carbon atoms, straight or 
branched alkoxy having from 1 to 3 carbon atoms, 
hydroxy, fluorine, chlorine, bromine, nitro, 

25 cyano, trif luoromethyl, -COOH, -COOalkyl wherein 

alkyl has from 1 to 4 carbon atoms and is 
straight or branched or (CH2)|uNR5R6 wherein m, R5, 
and Rg are as defined above; or a heterocyclic 
group selected from 2-, 3-, or 4-pyridyl, 2-, 4-, 

30 or 5-pyrimidinyl, 2- or 3-pyrazinyl, 2*, 3-, 4-, 

5-, 6-, 7-, or 8—quinolinyl, or 3- or 
4*-pyridazinyl and the N-oxides thereof; 
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(e) tihe group 



-4- 



CH3 




10 



15 



(f ) tiie group 



CHa 




20 



25 



(g) a straight or branclied hydrocarbon group having 
from 1 to 18 carbon atoms which is saturated or 
is Txnsaturated containing one double bond or two 
nonadjacent double bonds; 

(h) a cydoalkyl gTO^xp having from 3 to 8 carbon 
atoms ; 

(i) a heteroaromatic group selected from 2-, 3-/ or 
4-pyridyl which is xinsubstituted or sxabstituted 
with an alkyl group having from 1 to 4 carbon 
atoms or 2", 4-^ or 5-pyrimidiny 1 ^ and the 
N-*oacides thereof; 

(j) the group 
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wherein • denotes a single or double bond; Y 

and Z are each independently hydrogen r a straight 
or branched alkyl grovp of 1 to 4 carbon atomsr 
an alkoxy group of 1 to 3 carbon atoms, or halo; 
X is oxygen or two hydrogen atoms; 
Il^i is hydrogen or a straight or branched alkyl 
group of 1 to 4 caxbon atomsr and n' is zero or 
one; or 

(k) is selected from the group 



15 



13 

12 




and r". ^ 

20 Sl^R" 



wherein R^^, R^^, R^^, and R^^ are each 
25 independently hydrogen, halo, a straight or 

branched alkyl group of 1 to 4 carbon atoms, an 
alkoxy group of 1 to 3 carbon atoms, an alkylthio 
group of 1 to 3 carbon atoms, cycloalkylthio of 
5 to 7 carbon atoms, phenylalkylthio in which 
30 alkyl is 1 to 4 carbon atoms, substituted 

phenylthio, heteroarylthio, or heteroaryloxy; 
and B, D, £, and 6 are nitrogen or carbon where 
one or more of B, D, and E is nitrogen; with the 
proviso that when 6 » N the group is attached to 



the nitrogen atom of Formula I at the 4 or 5 
position of the pyrimidine ring (a and b) , 

wherein R2 and R3 are the same or different and are 

selected from: 

(a) hydrogen, halo, or one of R2 ®^ ^3 hydroxy; 

(b) a straight or branched alkyl group having from 
1 to 12 carbon atoms, or a cycloalkyl group 
having from 3 to 8 carbon atoms; 

(c) a phenyl or phenylalkyl group where alkyl is from 
1 to 4 carbon atoms and which the phenyl ring is 
unsubstituted or siibstituted with from 1 to 

3 substituents selected from straight or branched 
alkyl having from 1 to 4 carbon atoms, straight 
or branched alkoxy having from 1 to 4 carbon 
atoxas, alkythio (straight or branched) having 

1 to 4 carbon atoms, hydroxy, fluorine, chlorine, 
broxaine, trif luoromethyl, cyano, nitro, phenyl, 
or (CH2)mNR5R6 wherein m, Rs, and Rg have the 
meanings defined sibove; 

(d) a straight or branched alkenyl group having from 

2 to 6 carbon atoms; or 

(e) R2 and R3 taken together with the carbon atom to 
which they are attached form an alkylidene group 
of 1 to 4 carbon atoms, a benzylidene group or a 
spiroalkyl group having from 3 to 7 carbon atoms; 

(f) when R2 is hydrogen, F, alkyl of atoms, R3 
can be heteroaryl selected from a 5- or 
6-membered monocyclic or fused bicyclic 
heterocyclic group containing at least 1 to 

4 heteroatoms in at least one ring, said 
heteroatoms being nitrogen, oxygen, or sulfur and 
combinations thereof, said heterocyclic group 
being unsxabstituted or sxabstituted with an alkyl 
group having from 1 to 4 carbon atoms and the 
N-oxides thereof; or 



(g) 1' or 2-naph'bhyl which, is 'unsiibs^itu'ted or 
substituted with one to three substituents 
selected from: 

alkyl having from 1 to 4 carbon atoms and which 

is straight or branched, and 
alkoxy having from 1 to 3 carbon atoms and which 
is straight or branched, 
wherein R4 is a straight or branched hydrocarbon chain 
having from 1 to 20 carbon atoms and is saturated or 
is unsaturated and has 1 dotible bond or has 
2 nonadjacent doxible bonds; or is alkylthio having 
1 to 20 carbon atoms and is saturated; 
pharmaceutically acceptable salts and individual 
enantiomeric isomers of the confounds. 

« 

DETAILED DESCRIPTION 

Pharmaceutically acceptable salts of the 
confounds of Formula I are also included as a part of 
the present invention. Suitable acids for forming 
acid salts of the compounds of Formula I containing a 
basic group include, but are not necessarily lixoited 
to acetic, benzoic, benzenesulf onic, hydrobromic, 
hydrochloric, citric, fumaric, gluconic, glucuronic, 
glutamic, lactic, malic, maleic, methanesulf onic, 
pamoic, salicylic, stearic, succinic, sulfuric, and 
tartaric acids. The acid addition salts are formed by 
procedures well knoum in the art. 

Certain confounds of the present invention may 
also exist in different stereoisomeric forms by virtue 
of the presence of asymmetric centers in the compound. 
The present invention conten^lates all stereoisomers 
may be obtained, if desired, by methods known in the 
art as, for example, the separation of stereoisomers 
by chiral chromatographic columns • 



Further, the con^jounds of this invention may 
exist in imsolvated as well as solvated forms with 
pharmaceutically acceptable solvents such as water, 
ethanol, and the like. In general, the solvated forms 
are considered equivalent to the unsolvated forms for 
the purposes of this invention. 

Illustrative exaaq^les of straight or branched 
saturated hydrocarbon chains having from 1 to 
20 carbon atoms include methyl, ethyl, n-propyl, 
isopropyl, n-butyl, iso-butyl, tert-butyl, n-pentyl, 
isopentyl, n-hexyl, n-heptyl, n-octyl, n-iindecyl, 
n-dodecy 1 , n-hexadecyl , 2,2 -dimethyldodecy 1 , 
2-tetradecyl, and n-octadecyl groups. 

Illustrative examples of straight or branched 
hydrocarbon chains having from 1 to 20 carbon atoms 
and having 1 double bond or 2-nonadjacent double bonds 
include ethenyl, 2-propenyl, 2-butenyl, 3-pentenyl, 

2- octenyl, 5-nonenyl, 4-undecenyl, 5-heptadecenyl, 

3- octadecenyl, 9-octadecenyl, 2, 2-dimethyl-ll- 
eicosenyl, 9, 12-octadecadienyl, and hexadecenyl. 

Straight or branched alkoxy groups having 1 to 
3 carbon atoms include methoxy, ethoxy, n-propoxy, and 
isopropoxy . 

Straight or branched alkyl groups having from 1 
to 4 carbon atoms include, for example, methyl/ ethyl , 
n— propyl, isopropyl, and n— butyl. 

Cycloalkyl groups having from 3 to 8 carbon atoms 
which Ri may represent are cyclopropyl, cyclobutyl, 
cyclopentyl, cyclohexyl, cydoheptyl, and cyclooctyl. 

Halo is fluoro, chloro, bromo, or iodo, but 
preferably fluoro. 

A 5- or 6-membered monocyclic or fused bicyclic 
beterocycle is a monocyclic or fused bicyclic aromatic 
ring containing at least one to four heteroatoms in at 
least one ring, such as nitrogen, oxygen, or sulfur or 



a combination thereof. Suclr a heterocyclic group 
includes^ for example, thienyl, benzothienyl, furanyl, 
benzofuranyl, pyridyl, pyrimidinyl, pyridazinyl, 
pyrazinyl, pyrrolyl, pyrazolyl, isothiazolyl, 
thiazolyl, oxazolyl, isoxazolyl, triazolyl, 
tetrazolyl^ imidazolyl, benzothiazolyl, indolyl, 
quinolinyl, isoquinolinyl, or N-oxides of heterocycles 
containing a nitrogen atom. 

More specifically/ such a heterocycle may be a 2- 
or 3-thienyl; 2-, or 3-furanyl; 2-, or 3-/ or 
4-pyridyl or 2-r or 3-, or 4-pyridinyl-N-oxide; 2-, 

4- / or S-pyrimidinyl; 3-* or 4-pyridazinyl; 

2- pyrazinyl; 2-pyrazinyl-N-oxide; 2- or 3-pyrrolyl; 

3- / 4^, or 5-pyrazolyl; 2-, 4-, or 5-thiazolyl; 3-, 

or 5-isoxazolyl; 2-, 4-, or 5-oxazolyl; 3-, 4-, or 

5- isothiazolyl; 5-tetrazolyl; 3- or 5- (1/2/4) - 
triazolyl; 4- or 5- (1, 2/ 3) -triazolyl; 2-/ 4-/ or 
5-imidazolyl; 2-/ 3-, 4-/ 5-/ 6-, or 7-indolyl; 2-/ 
3-/ 4-/ 5-/ 6-/ 7-/ or 8-qainolinyl; 3-/ 4-/ 5-, 
€-/ 7-/ or 8-isoquinolinyl; 2-, 4-/ 5-/ 6-/ or 
7-benzothiazolyl; or 2-/ 3-/ 4-/ 5-/ 6-/ or 
7-benzothienyl . 

Preferred coznpounds of this invention are those 
wherein the substituent group is attached to the 
2-position of the tetrazole moiety and the side chain 
or remain de r of the molecule is attached to the carbon 
atom of the tetrazole moiety/ the 5-position. 
Compounds wherein n is zero or one are also preferred 
with confounds wherein n is zero being more preferred. 
Compounds wherein R^^ is other than naphthyl or 
substituted naphthyl are also preferred. Compounds 
wherein -n is zerO/ R^ is substituted phenyl/ and R4 is 
in the 2-position and has from 8 to 18 carbon atoms 
are most preferred. 
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Most preferred are compotinds of Formula I wiierein 
Rj^ is 2, 6-(l-methylethyl)phenyl or 2, 4, 6-trimetlioxy- & 
phenyl; n is zero; R2 and R3 are each independently 
hydrogen, methyl, fluoro, cyclohexyl, or phenyl, and « 
5 R4 is in the 2-position and has 12 carbon atoms. 

As shown by the data presented below in Table 1, 
the confounds of the present invention are potent 
inhibitors of the enzyme acyl-CoA: cholesterol 
acy It ransf erase (ACAT) , and are thus effective in 

10 inhibiting the esterif ication and transport of 

cholesterol across the intestinal cell wall. The 
compounds of the present invention are thus useful in 
pharmaceutical formulations for the treatment of 
hypercholesterolemia or atherosclerosis. 

15 The ability of representative compounds of the 

present invention to inhibit ACAT was measured using 
an in vitro test more fully described in F. J. Field 
and R. G. Salone, Biochemica et B iophvsica 712:557-570 
(1982). The test assesses the ability of a test 

20 coii5>ound to inhibit the acylation of cholesterol by 

oleic acid by measuring the amoTxnt of radiolabeled 
cholesterol oleate formed from radiolabeled oleic acid 
in a tissue preparation containing rabbit intestinal 
microsomes (designated lAI) or from rat liver 

25 microsomes (designated IiAl) . 

These data appear in Tables 1 and 3 where they 
are expressed as IC50 values; i.e., the concentration 
of test confound required to inhibit the activity of 
the enzyme by 50%. 
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TABLE 1 ' 





Exanqple 


lAI 
IC50 (MM) 




1 


0.003 




2 


0.092 


5 


3 


0.007 




5 


0.01 




6 


0.12 




7 


0.028 




9 


0.28 


10 


11 


0.017 




13 


0.009 




14 


0.091 




15 


0.008 




16 


0.008 


15 


17 


0.19 




18 


0.028 




19 


0.014 




20 


0.047 




21 


0 . 015 


20 


22 


0.091 


• 


23 


0.0075 




24 


0.041 




25 


0.80 




26 


0.079 


25 


27 


0.014 




28 


0.018 




29 


0.010 




30 


0.77 




31 


0-27 


30 


32 


0.053 




33 


0,017 




34 


0.069 




35 


0.009 




36 


>5 


35 


37 


0.21 
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TABLE 1 (cont) 



Example 


lAI 




IC^n (MM) 


44 


0.029 


45 


0.23 


46 


11 


47 


2.1 


48 


0.12 


49 


0.015 


50 


1 


51 


0.66 


52 


0.036 


53 


0.097 


54 


0.22 


55 


0.026 


56 


0.031 


59 


0.049 


60 


0.028 


61 


0.31 


62 


0.014 


65 


0.015 



In one in vivo screen designated APCC, male 
25 Sprague-Dawley rats (200 to 225 g) were randomly 

divided into treatment groups and dosed at 4 PM with 
either vehicle (CMC/Tween) or suspensions o£ compounds 
in vehicle. The normal chow diet was then replaced 
with a high fat^ high cholesterol diet with 0.5% 
30 cholic acid. The rats consumed this diet ad libitum 

during the night and were sacrificed at 8 AM to obtain 
blood samples for cholesterol analysis using standard 
procedures. Statistical differences between mean 
cholesterol values for the same vehicle were 
35 determined using analysis of variance followed by 

Fisher's least significant test. The results of this 
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trial for represen'ta'tive compounds of the present 
invention appear in Table 2. The cos^oimds were dosed 
at 30 mg/kg unless otherwise noted. 



TABLE 2 



10 



15 



20 



25 



30 



Exan^le 


APCC (% ATC) 


1 


-64 


2 


-32 


3 


-39 


5 


-60 


6 


-37 


7 


-1 


9 


-44 


11 


-41 


13 


-63 


14 


-33 


15 


-66 


16 


-56 


17 


-8 


18 


+15 


19 


-62 


20 


-62 


21 


-61 


22 


-22 


23 


-52 


24 


-56 


25 


-61 


26 


-44 


27 


-69 
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TABIiE 2 (cont) 



Example 


APCC (% ATC) 


29 


-56 


31 


-39 


32 


-47 


33 


-55 


34 


-22 


35 


-60 


36 


-13 


37 


-17 


44 


-66 


45 


-60 


46 


+4 


47 


-4 


48 


-37 


49 


-51 


50 


-34 


51 


-62 


53 


-59 


54 


-43 


55 


-64 


60 


-63 


61 


-64 


62 


-68 



Compo\ands of Formula I where the side chain is 
attached directly to a nitrogen atom were also active 
in the ahove described tests and the results are shown 
in Table 3. 
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TABLE 3 





(ICso) <MM) 


ApCC (% ATC) 


8B 


0.010 


-62 


89 


0.390 


-35 


90 


0.10 


+5 


91 


0.006 


-68 


92 


0.015 


-77 


93 


0.022 


-30 


94 


0.029 


-26 


95 


0.058 


-64 


96 


0.19 


-47 


97 


0.056 


-69 


98 


0.021 


-65 


99 


0.032 




100 


0.080 


-63 


101 


>5.0 


+8 


102 


0.042 


-47 


10 J 


0.049 ' 


-60 


104 


0.055 


-50 



In therapeu'bic use as agents for trea'ting 
hypercholest:erolemia or a'kherosclerosis, t:he compounds 

25 of Formula I or pharmaceutically acceptable salts 

thereof are administered to tlie patient at dosage 
levels of from 250 to 3000 mg per day. For a normal 
human adult of approximately 70 kg of body weight, 
this translates into a dosage of from 5 to 40 mg/kg of 

30 body weight per day. The specific dosages employed, . 

however f may be varied depending upon the req[uiremehts 
of the patient, the severity of the condition being 
treated, and the activity of the compound being 



employed. The determination* of optimum dosages for a 
particular situation is within the skill of the art. 

For preparing the pharmaceutical con5)ositions 
from the compounds of this invention, inert/ 
pharmaceutically acceptable carriers can be either 
solid or liquid. Solid form preparations- include 
powders, tablets, dispersible granules, capsules, and 
cachets . 

A solid carrier can be one or more substances 
which may also act as diluents, flavoring agents, 
solubilizers, lubricants, suspending agents, binders, 
or tablet disintegrating agents; it can also be an 
encapsulating material. 

In powders, the carrier is a finely divided solid 
which is in a mixture with the finely divided active 
component. In tablets, the active component is mixed 
with the carrier having the necessary binding 
properties in suitable proportions and cosqpacted in 
the shape and size desired. 

Powders and tablets preferably contain between 
about 5% to about 70% by weight of the active 
ingredient. Suitable carriers are magnesium 
dicarbonate, magnesium stearate, talc, lactose, sugar, 
pectin, dextrin, starch, tragacanth, methyl cellulose, 
sodium carboxymethyl cellulose, a low-melting wax, 
cocoa butter, and the like. 

The term "preparation" is intended to include the 
formulation of the active compound with encapsulating 
material as a carrier providing a capsule in which the 
active component (with or without carriers) is 
surrounded by a carrier, which is thus in association 
with it. In a similar manner cachets are also 
included. 



Tablets, powders f cachets, and capsules can be 
used as solid dosage forms suitable for oral 
administration. 

Liquid form preparations include solutions, 
suspensions, or emulsions suitable for oral 
administration. Aqueous solutions for oral 
administration can be prepared by dissolving the 
active compound in water and adding suitable 
flavorants, coloring agents r stabilizers, cind 
thickening agents as desired. Aqueous suspensions for 
oral use can be made by dispersing the finely divided 
active component in water together with a viscous 
material such as natural or synthetic gums, resins, 
methyl cellulose, sodium carboxymethylcellulose, and 
other suspending agents known to the pharmaceutical 
formulation art. 

Preferably, the pharmaceutical preparation is in 
iinit dosage form. In such form, the preparation is 
divided into unit doses containing appropriate 
quantities of the active conqponent . The unit dosage 
form can be a packaged preparation containing discrete 
quantities of the preparation, for exan^^le, packeted 
tablets, capsules, and powders in vials or an^oules. 
The unit dosage form can also be a capsule, cachet, or 
tablet itself, or it can be the appropriate niamber of 
these packaged forms. 

The compounds of the present invention can be 
prepared by various routes all of which are generally 
known in the art. The compoxinds of Formula X wherein 
n is zero, each of R2 and R3 is hydrogen amd R^^ and R4 
are as defined in Formula I can be prepared as set 
forth in Chart X hereof. 

Xn Chart X, the tetrazole ester (2) is 
synthesized via treatment of ethyl cyanoacetate (1) 
with sodium azide. Alkylation of the tetrazole 
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ester (2) with a tialide of the formula R4 halo (3) 
wherein R4 has the meaning defined in Formula I and 
halo is, o.g-r bromine or chlorine, provides a mixture 
of (4) and (7), i.e., the 2- and 1-regioisomers, 
5 respectively, isomers which are separable by 

chromatography. Esters (4) smd (7) can then be 
independently hydrolyzed to the acids (5) and (8) 
which are coupled with an amine of the formula R3^NH2 
wherein has the meaning defined in Formula I using 

10 carbonyldi imidazole in THF to give the 2 and 1 

substituted tetrazole amides (6) and (9), 
respectively . 

Coznpounds of Formula I wherein n is zero and R^, 
R2, R3# and R4 are as defined in Formula Z except that 

15 both R2 and R3 are not hydrogen and R3 is other than 

heteroaryl or naphthyl are best synthesized employing 
the synthetic sequence presented in Chart II. In 
Chart II the ethyl cyanoacetate derivatives (11) are 
treated with tri-n-butyltin azide in dioxane at refliix 

20 to give compound (12) after acidic hydrolysis with BCl 

in ether or tetrahydrof uran . The tetrazole is then 
alkylated with a primary alkyl halide in acetonitrile 
at reflux using a base such as triethylamine or 
pyridine. The resulting 2- and 1-regioisomers 

25 compoxuids (13) and (14)] are separated by 

chromatography. Cos^ound (13) is easily hydrolyzed to 
cairboxylic acid (15) when treated with MaOH or KOH in 
an alcoholic solvent such as methanol or ethanol at 
room temperature. However, when R2 is hydrogen and R3 

30 is alkyl, aryl, or alkenyl, regioisomer (14) 

decarboxylates to (17) when subjected to the 
previously described hydrolytic conditions. The 
desired acid (19) is obtained under these conditions, 
however, when R2 » R3 » H or R2 and R3 is alkyl, 

35 alkenyl, aryl, or spirocycloalkyl . The carboxyllc 



acids (15^ 19) are easily converted to the 
corresponding amides (16, 18) when treated with a 
coupling agent such as carbonyldiixoidazole or 
dicydoheKylcarbodiiioide in tetrahydrofuram or 
dichloromethane and an appropriate amine. 
Alternatively, regioisomer (18) is prepared by 
treating (17) with n-butyllithium in tetrahydrofuran 
at -20 ®C followed by the addition of an appropriate 
isocyanate. 

Also when R2 - H in Compoimd 15 (Chart II (a) ) , 
Compound 15 may be deprotonated using n--BuLi in THF at 
-78^C to give an anion which cam then be treated with 
an electrophilic reagent (R2X) to give the a,a'- 
disi2bstituted acid shown which can then be coupled 
with an appropriate azaine (R3^NH2) in a manner as 
previously described to yield the corresponding 
amides. Also in Coznpound 13 (Chart II} when R2 » H, 
R3 as defined in Formula I, this ester can also be 
deprotonated and the anion fluorinated using 
N*-f luorobenzenesulfonimide to yield the a-fluoro ester 
which is then used as described in the text for 
Compound 13. 

Compounds of formula (11) are either commercially 
avail£ible or can be synthesized employing the 
following conditions: 



NCr ^COaBt 



1) NaH, RgBr, DMF ^^^^ 

2) MaH, R3Br NC COaEt 

(11) 



Ethyl cyanoacetate is treated with one eqpaivalent 
of sodium hydride in dimethylf ormamide or 
tetrahydrofuran followed by the addition of an 
appropriate alkylating agent such as 1-bromopropane or 
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benzyl bromide to give monoalkylated analogs of 
Contpound 11. Similarly, a second equivalent of base 
may then be added followed by the addition of an 
appropriate alkylating agent to give disubstituted 
5 ethyl cyanoacetates of formula (11) . The con?Jounds of 

Formula I wherein n is zero, is hydrogen, R3 is 
heteroaryl, 1- or 2-naphthyl, substituted phenyl, and 
Ri and R4 are as defined in Formula I are prepared as 
. shown in CSiart VI hereof wherein the reaction 

10 conditions are set forth. Specific Example 38 is 

illustrative of this synthetic route. The 
acetonitriles, R3CH2CN, are known in the art or are 
prepared from the alcohol, R3CH2OH, by procedures 
generally known in the art, e.g., ^, Phea^, Soc . . . 

15 (71) :3994, 1949. Spirocydoalkyl analogues are 

synthesiaed in a similar manner by employing dihalo 
alkyl halides of the formula halo- (CH2)p-halo wherein 
p is two to six and halo is c^ilorine or bromine as the 
alkylating agent. An illustrative alkylating agent is 

20 1,4-dibromobutane. Compounds of Formula I wherein 

n - aero, R2, R3 = alkyl, aryl, Ri, R4 as defined in 
Formula I can also be synthesized as shown in 
Chart XI. The commercially available acetonitriles 
are treated with tri-n-butyltin azide in dioxane at 

25 reflux to give the corresponding tetrazole which is 

then alkylated with a primary alkyl halide in 
acetonitrile at reflux using a base such as TEA or 
pyridine. The resulting 1- and 2-regioisomer8 are 
separated by chromatography. Treatment of these 

30 coii?>ounds with n-butyllithium in tetrahydrofuran at 

-78"C followed by the addition of an appropriate 
isocyanate (RiNCO) gives the desired amides. Specific 
Exaatple 46 is illustrative of this synthetic route. 
Additionally compounds of Formula I wherein 
35 n - zero, Rg, and/or R3 is F or OH, Ri, R4 as defined 
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in Formula I can be synthesized as shown in Chart XII. 
The alkylated tetrazole is treated with n-BuLi and 
TMEDA in THF at -78 followed by ethyl phenyl 
glyoxylate. The resulting hydroxy coxnpoxind was then 
treated with diethyl amino sulfur trifluoride (DAST) 
in dichloromethane at -78 imder The resulting 

fluoro ester was then hydrolyzed using MaOH in 
methanol/water. The resulting acid was converted to 
the acid chloride via treatment with oxalyl chloride 
in dichloromethane at room temperature. The crude 
acid chloride was treated with an appropriate amine in 
dichloromethane with Et3N as base at O^C to yield the 
desired amide . Specific Exanple 65 is illustrative of 
this synthetic route. Also the hydroxyester may be 
treated with t-butyldimethyl silyl trif luoromeUiane 
sulfonate in dichloromethane with Et3N as base to 
yield the protected hydroxy ester, which can then be 
converted to the desired amide as shown in the scheme. 

The con^o\ands of Formula I wherein n is one or 
two, K2 and R3 are hydrogen and and R4 are as 
defined in Formula X are prepared as set forth in 
Chart III hereof. In Chart III an appropriate nitrile 
ester (20) is heated with an alkali metal azide, such 
as LiK3 or NaN3, cind NH4CI in dimethylf ormamide at 
tenqperatures ranging from SO*' to 80*C to give after 
work-up the corresponding tetrazole ester (20-A) . The 
tetrazole ester (20--A) is heated, typically at 
ten5>eratures between 50** and 100*C, with a tertiary 
amine such as triethyl amine, and an appropriate alkyl 
halide, including alkyl bromides, chlorides, and 
iodides, or an arylalkyl halide in a polar solvent,- 
such as CH3CN, to give after work-up SLnd 
chromatographic separation both of the corresponding 
regioisomeric 1-alkylated and 2-alkylated tetrazole. 
esters (22) and (21) . The alkyl tetrazole esters (21 
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and 22) are stirred, typically at temperatures between 



LiOHr NaOH, or KOH, in an alcoholic solvent sucli as 
methanol or ethanol for 1 to 24 hours to give after 
work-up the corresponding alkyltetrazole carboxylic 
acids (23 and 24) • The alkyltetrazole carboxylic 
acids are coupled with primary amines, especially aryl 
amines of the formula R^NHj wherein is as defined in 
Formula I such as 2, 4, e-trimethoxyaniline, 
2, 6-diisopropyl2Lniline, and 2/ 4-dif luoroaniline/ using 
a carboxylic acid activating reagent such as 
carbonyldiimidazole or dicyclohexylcarbodiimide in an 
aprotic solvent such as THF or CHgClj, at teii5>eratures 
between -10* and +110*C to give after work-up the 
corresponding alkyltetrazole amides (25 and 26) . 

The compounds of general Formula I wherein n is 
one, R2 is hydrogen, R3 is phenyl, sxabstituted phenyl, 
heteroaryl, alkyl, or alkenyl and R^ and R4 axe as 
defined in Formula I are prepared as set forth in 
Chart IV. In Chart IV the grot^ R3 (X) is phenyl, 
substituted phenyl or heteroaryl as defined in 
Formula I or R3 (X) is a straight or branched alkyl 
having from 1 to 6 carbon atoms or a straight or 
branched alkenyl having from 2 to 6 carbon atoms ^ The 
^-substituted cyanopropionic acid confound (27) is 
prepared from the corresponding aldehyde of the 
formula XCHO using the procedure described in 
as 4,760,089. Confound (27) is treated with an 
appropriate amine, R3^NH2 wherein % has the meaning 
defined in general Formula I en^loying a coupling 
agent such as carbonyldiimidazole in tetrahydrofuran 
at room ten5>erature or dicylohexylcarbodiimide in 
dichloromethane at 0*C to give the nitrile amide (28) . 
The nitrile amide (28) is converted to the tetrazole 
(29) by treatment with (n-Bu)3SnN3 in refluxing 



0** and 30 '^C, with alkali metal hydroxides, such as 
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dioxane and then is alkylated with an appropriate 
coznpound of the formula R4halo wherein R4 has the 
meaning defined in Formula I and halo is chlorine, or 
bromine employing triethylamine in acetonitrile • The 
5 products (30) and (31) are separated by 

chromatography. Specific Example 45 is illustrative 
of this synthetic route. 

The compounds of Formula I wherein n is two, R2 
is hydrogen, and R3 is phenyl or substituted phenyl 

10 are prepared as set forth in Chart V. Compound (32) 

is prepared according to the method of Pagsuielli 
(Tett. Iiett . 32:2807-2810, 1991) by a transition metal 
catalyzed Michael addition of benzyl cyanide to methyl 
acrylate. Compoiind (32) is then treated with 

15 (n-Bu)3SnN3 in refluxing dioxane to give the tetrazole 

(33) , which is then alkylated with an alkyl halide, 
R^halo, e.g., R4Br, wherein R4 is as defined in 
Formula I, in acetonitrile employing £t3M as base, 
giving a mixture of regioisomers (34) and (35) which 

20 are separated by flash chromatography. Hydrolysis of 

each ester with ethanolic NaOH at room temperature 
gives the respective acids (36) and (38) . The acids 
are then coupled with an appropriate amine of the 
formula R3^NB2 wherein R^ is as defined in Formula I 

25 exDploying carbonyldiimidazole in tetrahydrofuran at 

room temperature or dicyclohexylcarbodiimide in CH2CI2 
at O^C as coupling agent to give the amides (37) and 
(39) • 

The cozt^ounds of Formula 1 wherein n is one, R3 
30 is other than heteroaryl and R^, R2, and R4 are as 

defined in Formula I are prepared as set forth in 
Chart VII. 

Ethyl cyanoacetate is alkylated (or dialkylated) 
by treatment with NaH in an appropriate solvent such 
35 as dimethylf ormamide or tetrahydrofuran at from 0^ to 
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25 ®C to give the alkylated nitrile (40) • The nit rile 
is then treated with (n-Bu)3SnN3 in dioxane at reflux 
for 24 hours to give after acidic hydrolysis the 
tetrazole (41) which is then alkylated with an alkyl 
5 halide (R4Br) in CH3C:n employing Et3N as base to give a 

mixture of regioisomers (42) and (43) . The 
regioisomers are separated by flash chromatography and 
each ester is reduced by DIBAL-H in CH2CI2 or toluene 
at -78 ''C to give the corresponding alcohols (44) and 

10 (45) • The alcohols are treated with methanesulf onyl 

chloride in CH2CI2 using triethylaxaine as a base at 
0*C to give the corresponding mesylates which are then 
treated with KCN in dimethylf ormamide or dimethyl 
sulfoxide at 100 •C to give the corresponding nitriles 

15 (46) and (47) . These are then hydrolyzed to the 

corresponding acids (48) and (49) by treatment with 
ethanolic NaOH (or KOH) at reflux. The acids are then 
coupled with 'an appropriate amine employing 
carbonyldiimidazole in tetrahydrofuran at room 

20 temperature or dicyclohexylcarbodiimide in CH2CI2 at 

O^C to give the amides (50) and (51) . 

The compounds of Formula I wherein n is one/ R3 
is heteroaryl and and R4 are as defined in 
Formula I are prepared in the same manner as set forth 

25 in Chart VII beginning with compounds which are the 

same as compo\ands (42) and (43) except that R2 xs 
hydrogen and R3 is heteroaryl. These conparable 
tetrazole dLntermediates are prepared as set forth in 
Chart VTII hereof wherein R3 is heteroaryl and R4 has 

30 the meaning defined in Formula I. The reaction 

conditions are set forth in Chart VTII. 

The- compounds of Formula I wherein n is two^ R2 
and R3 are as defined in Formula I only at least one 
is other than hydrogen^ and Rx and R4 are as defined 

35 in Formula I are prepared as set forth in Chart IX. 



Malonii:rile is alkylated (or dlalkylated) by 
treatment with NaH in an appropriate solvent such as 
dimethylformamide or tetrahydrofuran at 0*^ to 25 to 
give confounds (51) . Treatment of the substituted 
nitrile with (n-Bu)3SnN3 in refluxing dioxane for 
24 hours gives, after acidic hydrolysis, the tetrazole 
(52) , which is then alkylated with an alkyl halide 
(R^Br) in c:H3CN employing Et3N as base to give a 
mixture of regioisomers (53) and (54) . The 
regioisomers are then separated by flash 
chromatography and each nitrile is then reduced to the 
corresponding aldehydes (55) and (56) by treatment 
with Raney nickel in formic acid at 60 •C. The 
resulting aldehydes are then treated with a stabilized 
ylide such as ethyl (triphenylphosphoramylidene) acetate 
in CH2CI2 at room ten5)erature to give (57) amd (58) 
which are reduced catalytically using hydrogen gas, 
Pd/C as catalyst in methanol or ethanol at room 
tes^rature to give esters (59) and (60) . These are 
then hydrolyzed to the corresponding acids (61) and 
(62) by treatment with alcoholic (MeOH/EtOH) alkali 
metal hydroxide (NaOH or KOH) at reflux. The acids 
are then coupled with an appropriate amine employing 
carbonyldiimidazole in tetrahydrofuran at room 
temperature or dicyclohexylcarbodiimide in CB2CI2 at 
O^'C to give amides (63) and (64) • 

The N-oxides of compounds of this invention are 
prepared by standard procedures known in the art, for 
exan^le, by treatment with m-perchlorobenzoic acid at 
reflux in chloroform or dichloromethsLne • 

The isocyanates, R^^NCO, and the amines R2NH2 
wherein has the meaning defined in Formula I, 
employed in preparing the compounds of this invention 
are known in the art or can be prepared by procedures 
generally known in the art. For example, the pyrazole 
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amines are prepared as set forth in Cliart X hereof 
wherein the reaction conditions are indicated in the 
chart. 

In addition/ compounds of Formula I having an 
5 asymmetric carbon atom can be synthesized in either 

enantiomeric form (R2 does not equal R3) by treating 
coxnpounds (15) or (19) in Chart II, (27) in Chart IV^ 
(36) or (38) in Chart V, (48) or (49) in Chart VII, 
and (61) or (62) in Chart IX with appropriate chiral 

10 amines such as R-(+)- or S- (-) -a-methylbenzyl amine, 

(IS, 2R) ephedrine, or brucine. The salts are 
prepared by dissolving the racexoic acid enumerated 
above in ethyl acetate or a mixture of hexane/ ethyl 
acetate containing the appropriate chiral amine. The 

15 chiral salt is collected by filtration ajid 

recrystallized several times from hexane/ethyl 
acetate. The chiral acid is then liberated through an 
acidic workup and its enantiomeric purity is 
determined by chiral HPLC. The chiral acids are then 

20 coupled with appropriate amines to give 

enantiomerically pure compounds designated as (16) , 
(18), (28), (37), (39), (50), (51), (63), and (64), 
respectively. Similarly, to obtain the chiral 
products of the compounds of formulas (67) and (68) in 

25 Chart VI the intermediates (65) and (66) are treated 

with n-Bxalii and ethyl chlorof ormate as shown in 
Chart VIII and the resulting esters are hydrolyzed to 
obtain acids corresponding to (48) euid (49) only 
wherein R4 is a heteroaryl group. These acids are 

30 then treated with chiral amines as described above. 

For coxnpounds of Formula I where the side c hain 
is attached on a nitrogen atom of the tetrazole ring 
(Chart XIII) , a nit rile (R4CM) is converted to the 
35 corresponding 5-substituted tetrazole by cycloaddition 



with an azide (ammoniiim azid^, tributyltin azide, etc) 
in an inert solvent such as dimethylf ormamide . The 
resulting 5-substituted tetrazole can be alkylated 
with an a-bromo ester using a base such as 
triethylamine in a neutral solvent such as 
acetonitrile . The resulting mixture of 1,5 and 2,5 
regioisoxners is separated by chromatography or 
recrystallization. The esters of the pure 
regioisomers are then individually saponified using an 
inorganic base (NaOH, KOH, etc) and acidified with a 
mineral acid such as HCl to give the corresponding 
carboxylic acids. The carboxylic acids are coupled 
with various amines using standard coupling reagents 
(GDI, DCC, mixed anhydride, etc) to give the final 
products • 

£XAMPX£ 1 

N-r2, 6-Bis fl-methvlethvl)phenvn"2-dodecvl-2H- 
tetrazole-5-aeet amide (R^^ = 2, 6*diisopropylphenyl; n 
is zero; K2 ^3 hydrogen; and R4 is 

2-(CH2)iiCH3. 

(a) Tetrazoleacetic acid ethvl ester 

To a solution of ethylcyanoacetate (20.0 g, 
0.177 mol) in dimethylf ormamide (DMF) (180 mL) was 
added MB4CI (10.4 g, 0.19 mol) and sodium azide 
(12.6 g, 0.19 mol) sequentially. The mixture was 
heated for 5 hours at lOO^'C, allowed to cool, and the 
DMF removed in vacuo. The residue was taken up in 
water (150 mL) , acidified to pH 2 with concentrated 
HCl, and filtered. The filtrate was cooled to 5''C and 
allowed to crystallize. The solid was filtered, drj.ed 
in vacuo over self -indicating silica gel to give 
10.61 g, 42%, ii^> 124-129*C. 
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(b) l-Dodecvltetrazoleacetic acid ethvl e ster and 
2-Podecvltetrazole acetic acid ethvl ester 

1-Bromododecane (8.78 0.035 mol) was added to 
a refl\2xing solution of tJie tetrazole acetic acid 
ethyl ester (5.0 g, 0.032 mol) obtained in (la) above/ 
and triethylamine (3.56 g, 0.035 mol) in acetonitrile 
(150 mil) . Tbe miactiare was re£luxed for 18 hours r 
allowed to cool^ and filtered. The filtrate was 
concentrated in vacuo and partitioned between ethyl 
acetate (150 xnL) and water (150 mL) . The organic 
layer was washed with brine (100 mL) and dried over 
MgS04/ then filtered^ concentrated^ and 
chromatographed on silica gel, eluting with 10%/ then 
20% ethyl acetate in hexanes to give 5.40 g, 52% of 
the 2-isomer (Rf 0.66, 50% ethyl acetate /hexane) as an 
oil and 3.39 g, 33% of the 1-isomer (Rf 0.50, 50% 
ethyl acetate/hexane) as a solid/ mp 59-62 *C. 

(c) 2-Dodecvltetra2oleacetic acid 

A solution of KOH (4.21 g, 0.075 mol) in water 
(10 mL) was added to a solution of the 
2-dodecyltetrazole acetic acid ethyl ester (23.2 g, 
0.0715 mol) in ethanol (250 mL) . The mixture was 
stirred at room temperature for 3 hours / concentrated 
in vacuo to -50 mL, diluted with water (200 mL) / and 
washed with ethyl acetate (100 mL) . The aqueous layer 
was acidified with 1.0 M HCl and extracted with ethyl 
acetate. The organic layer was dried over MgS04, 
filtered/ and concentrated to give 18.0 g, 85% of a 
white solid/ mp 7 0-7 3*^0. 

(d) N- r2 > 6-Bis (1-methvlethvl) phenvll -2-dode cvl-2H- 
tetra20le-5-acetamide 

Carbonyldiimidazole (5.74 g, 0.035 mol) was added 
to a solution of the 2-dodecyltetrazole acetic acid 
(10.0 g, 0.034 mol) obtained in (c) above in dry THF 
(100 mL) lander an inert atmosphere {N2) . The mixture 



wo 93/04052 




PCr/US92/06388 



-29- 

was s'tirred a't room tiempera'ture for 30 minuses, t.lien 
2, 6-diisopropylaniline (6,7 mL, 0.038 mol) was added 
in one portion. The resulting solution was stirred 
for 3 days at room teiiqperature, concentrated in vacuo, 
5 taken up in dichloromethane (200 mL) , washed with 

water (100 mL) and brine (100 mL) , and dried over 
Na2S04. The dried solution was filtered, 
concentrated, and chromatographed on silica gel, 
eluting with 15% ethyl acetate in hexanes to give 
10 10.6 g, 68% of the title compound as an off-white 

solid, issp 75-79*C. 

EXJ^LE 2 

N-r2, 6-Bis (l-methvlethvl>phenvn-l-dodecvl-lH- 
15 tetrazole-S-acetamide (R » 2, 6-diisopropylphenyl; n is 

zero; R2 and R3 are hydrogen; and R4 is l-(CH2)xx^3' 

Following the procedure set forth in steps (c) 
and <d) of Example 1, only substituting 1-dodecyl- 
20 tetrazoleacetic acid ethyl ester for 2-dodecyl- 

tetrazoleacetic acid ethyl ester, the title conqpound 
was obtained, xnp 88-91^C. 

Following the general procedure of Examples 1 and 
25 2 only substituting an appropriate amount of the amine 

listed below for 2, 6-diisopropylaniline, the 
respective products listed below were obtained. 



30 
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Example Amine 

3 4 , 6-dimetlioxy- 

pyrixaidin— 5— ylamine 



4 4 , 6-dimetlioxy- 

pyrimidine-S-ylamine 



5 2f4, 6-t rimethoxy- 

anillne 



5 6 2fA, 6-t:r imetlioxy- 

anillne 



7 3 -xnethy Ipy r i din-2 — 

ylamlne 



8 3-methylpyridin-2- 
ylamine 



9 2, 4-dlf luoz^oani-llne 



10 2r 4— dlf luoroanillne 



10 11 1,3, 5-trimethyl-lH- 

pyrazol— 4— ylamlne 



Product 

N- (4, 6-dimethoxy-5- 
pyrimidinyl ) -2— 
dodecyl-2H-tetra- 
2 o 1 e- 5 - ace t amide 

N- (4, 6-dlmetiicxy-5- 
pyrimldlnyl) -2— 
dodecyl-lH-tetra- 
zole-5-acetamide 

2-dodecyl-N- (2^4,6- 
trimetlxoxyphenyl) - 
2H-tetrazole-5- 
acet amide, 
mp 117-118^C, 

1- dodecyl-N- (2,4,6- 
trlmethoxyphenyl) — 
lH-tetrazole-5- 
acet amide, 

mp 108-109.5^0. 

2- dodecyl-N- {3- 
methyl-2-pyrldlnyl) - 
2H-tet:razole-5- 
acet amide, 

mp 63-65*C. 

1- dodecyl-N-(3- 
met:hyl-2-pyridlnyl) - 
IH-tetrazole 

acet amide 

N- (2, 4-dlf luoro- 
phenyl) -2-dodecyl- 
2H-tetrazole-5- 
acet amide, 
mp 79-80*C, 

N- (2, 4-dlf luoro- 
phenyl) -1-dodecyl- 
IH-tetrazole-S- 
ace-taxnlde 

2- dodecyl-N- (1,3,5- 
trlmetliyl-lH- 
pyrazol-4-yl) -2H- ^ 
tetrazole— 5— 
acetamlde, 

mp 95-97 ^C. 



Exanrple 



Amine 



Product 



12 1,3, S-trimethyl-lH- 1-dodecy 1-N- (1,3,5- 

py r az o 1- 4 -y 1 amine t r imethy 1- IH- 

pyxazol— 4— yl) -IH- 

tetrazole-S- 

acetamide 



The compounds of Example 9 and 10 above were made 
as a mixture. 

£X2^IjE 13 

(±) 2-Dodecvl-a-phenvl-y'- (2,4, 6-trimethoxvphenvl ) 
tetrazole-S^a ri^'hamT 

(a) (±) g-Phenvl tetrazole-5-acetic acid> ethvl ester 
Ethyl phenyl cyanoacet ate (44*4 g; 0.23 moles) was 

dissolved in p-dioxane (900 mL) and treated with 
n-tributyltin aside (76.3 g; 0.23 moles) in one 
portion. The solution was heated to reflux for 
16 hours, cooled to room temperature, and then 
concentrated in vacuo . The resulting liquid was • 
dissolved in ethyl ether (500 mlj) and treated with 
gaseous HCl for over 15 minutes. The ether was 
removed in vacuo leaving a viscous liquid which 
solidified when triturated with boiling hexanes. 
Yield: 47.29 (B8%) . 

NMR (DMSO-Ds) 5 7.3 (S, 5H) , 5.7 (s, IH) , 4.2 (q, 
2H), 1.1 (t, 3H) ppm. 

(b) (±) 2-Dodecvl— a-phenvl-2H-tetra2ole-5-acetic 
acid> ethvl ester 

The tetrazole ester (a) (47 g; 0.20 moles) was 
dissolved in acetonitril^ (550 mL) containing one 
equivalent of triethylamine (20.2 g; 0.20 moles) . The 
solution was heated to reflux and then 1-bromododecane 
(49.8 g; 0.20 moles) was added dropwise over 
20 minutes. Upon couplet ion, the solution was heated 
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' i, 



to reflux for 16 hours, cooled to room temperature, 

and concentrated in vacuo. The residue was triturated 

with ethyl acetate (ID, filtered, and the filtrate 

was washed with aqueous HCl (IN) , brine, and dried 

over magnesium sulfate. The drying agent was removed 

by filtration and the solvent concentrated in vacuo, 

leaving a viscous liquid containing both 1- and 

2-isomers. The regioisomers were separated by silica 

gel chromatography using 75% hexane and 25% ethyl 

acetate as the eluent, obtaining the title compound as 

a colorless liquid. Yield: 33 g (41%) . 

1h NMR (CDCI3) 5 7.5 (d, 2H), 7.3 (m, 3H) , 5.3 (S, 

IH), 4.5 (t, 2H), 4.2 (m, 2H), 2.0 (m, 2H) , 1.2 (S, 

18H), 0.8 (t, 3H) ppm. 
15 (c) f*^ i-Dod«>,..vi-a-T>b «»nvl-lH-tetrazole-5-acetj.g 

aeid. efchvl ester 

The 1-dodecyl ccn^jotind was isolated from the 
silica gel column previously described in isolating 
compound (b) above. Yield: 14.3 g (18%). 
1h NMR (CDCI3) S 7.2-7.4 (m, SH) , 5.3 <8, IH) , 4.2 (q, 
2H), 4.0 <t, 2H), 1.5 (m, 2H) , 1.2 (S, 18H) , 0.8 (t, 
3H) ppm. 

(d) 2-Dodeevl-a-ph<^nvl-2H- t:etra2ole-S-aretic acid 

Compound (c) (33.0 g; 0.082 moles) obtained above 
was dissolved in absolute ethanol (400 ml.) and treated 
with sodium hydroxide pellets (6.5 g; 0-16 moles) in 
one portion. The solution was stirred for several 
hours at room temperature before concentrating the 
ethanol in vacuo, leaving a viscous syrup. The 
carboxylic acid sodium salt was dissolved in water 
(300 ml.) and washed with one portion of ethyl ether 
(75 mL) . The aqueous solution was then acidified to a 
pH of 1.0 with concentrated HCl, and the product was 
extracted with two portions of ethyl acetate. The 
coaibined organic solution was washed once with brine. 
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dried over MgSO^, and filtered • The filtrate was 
concentrated in vacuo, leaving a colorless liquid tliat 
solidified on standing, mp 5S-57*»C. Yield: 27, 8 g 
(91%) . 

5 NMR (DMSO-Dg) 5 7.4 (d, 2E) , 7,3 (m, 3H) , 5.4 (s, 

IH), 4.6 (t, 2B), 1.8 <m, 2H) , 1.2 (s, 18H) , 0.8 (s, 
3H) ppm. 

(e) l±) 2-Dodecvl-a-phenvl-N- (2 r 4 , 6-triinethoxv- 
phenvl) -2H-tetra2ole-5-acetamide 

10 The compound obtained in (d) above (6.58 g; 

17.6 mmoles) was dissolved in tetrahydrofuran (50 ml#) , 
treated with carbonyldiimidaaole (3.1 g; 19.1 mmoles), 
and stirred for 1 hour at room temperature tinder an 
atmosphere of Ng. A solution of 2, 4, 6-trimethoxy- 

15 aniline (3.2 g; 17.6 mmoles/50 mL THF) was then added - 

in one portion and the solution was stirred at room 
texaperature for overnight. Ethyl acetate (150 mL) was 
then added as well. as aqueous HCl (IN). The layers 
were separated and the organic portion was washed with 

20 NaOH (IN), brine, and then dried over MgSO^. The 

drying agent was filtered and the filtrate 
concentrated in vacuo leaving a lavender colored solid 
which was purified by silica gel chromatography using 
chloroform (95%) /methanol (5%) as the eluent. Yield: 

25 6.7 g (70%), mp 119-120«C. 



Khen in the procedure of Exas^le 13 (e) an 
appropriate amount of the amine listed below was 
substituted for 2,4, 6-trimethoxy aniline and the 
30 general procedure of Example 13(e) was followed, the 

respective products listed below were obtained. 
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Exaniple Amine 
14 Aniline 



15 



2, 6-diisopropyl- 
aniline 



16 



4, 6-dimethoxy- 
pyrimidin-5-ylamine 



17 



18 



5, 7-dimetliyl-l r 8- 

naphtliyridine-2- 

ylaxnine 



3-amino-4- (2- 
chlorophenyl) —6, 8— 
dimetiiyl quinoline 



Product: 

(±) -2-dodecyl-N, a- 
diphenyl-2H-tetra2ole- 
S-acetamide, 
mp 74-76«C 

(±)-N-[2,6-'l>is(l- 
methylethyl) phenyl] -2- 
dodecyl-a-phenyl-2H— 
tetrazole-S-acetamide, 
NMR (CDCI3) 5 7.9 

(s, IH), 7.5 (d, 2H), 

7.4 (m, 3H) , 7,2 (t, 
IH), 7.1 (d, 2H), 5.5 

(s, IH), 4.6 (tr 2B) r 
2.8 (m, 2H) , 2.0 (m^ 
2H), 1.3 (s, 18H)r 1-0 

(dr 12H), 0.8 (tr 3H) 

ppm. 

(±) -N- (4, 6-dimethoxy- 
5-pyrimidinyl) -2- 
dodecyl-a-phenyl-2H- 
tetrazole-5-acet amide, 
NMR (CDCI3) 5 8.3 

(3r in) r 7.9 (bS, IH) r 

7.5 (d, 2H), 7.3 (q, 
3H), 5.4 (a, IH)/ 4.6 
(t, 2H), 3.9 {a, 6H), 
2.0 (m, 2H), 1.3 (s, 
IBH), 0.8 (t, 3H) ppm. 

(±) -N- (5, 7 -dimethyl- 
Ir 8-naphthyridine-2- 
yl) — 2— dodecyl— a— 
phenyl-2H-tefcra2ole-5- 
acet: amide, 
mp 148-149*^0. 

(±) -N-t4- (2-chloro 
phenyl) -6, 8 -dimethyl- 
S-cpainolinyl] -2— 
dodecyl-a-phenyl-2H- 
tetrazole-5-acet amide , 
NMR (CDCI3) 5 9.0 

(d, IH), 7.1-7.6 (m/ 
IIH), 5.6 (s, IH), 4.6 

(tr, 2H), 2.8 (s, 3H) , 
2.3 (s, 3H), 1.9 (tr, 
2H), 1.2 (s, IBH), 0.9 

(m, 3fi) ppm. 
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Example 
19 



Amine 

1,3^ 5-trixnetiiy 1-lH- 
py r az o 1 — 4 — y 1 amine 



20 



cyclopropylamine 



21 



2 , 4-di£luoroaniline 



22 



2-pyridinylamine 



Product 

(±) -2-dodecyl-a- 
phenyl-N-(l,3,5- 
trimethyl— IH— pyrazol- 
4-yl) -2H-tetra2ole-5- 
acet amide, NMR 
(CDCI3) 6 7.7 (bs, 
IH) , 7.4 (d, 2H) , 7.2 
(m, 4H) , 5.4 (s, IH) , 
4*6 (t, 3H), 3.6 (a, 
3H), 2.0 (d, 6K) , 1.3 
(8, 18H), 0.8 (t, 
3H} ppm. 

(±) -N-cyclopropyl-2- 
dodecyl-a-plienyl-2H- 
t:etrazole-5-acetamide, 

NMR (CDCI3) 5 7.3- 
7.4 (m, 5H) , 6.7 (bs, 
IH) , 5.2 (a, IH) ,4.6 

(s, 3H), 2.7 (m, IH) , 
2.0 (m, 2H), 1.3 <s, 
18H)r 0.8 (t, 3H), 0.7 

(m, 2B) , 0.4 (m, 2H) 
ppm. 

(±) -N- <2, 4-dif luoro- 
pbenyl) — 2— dodecyl— a— 
phenyl-2H— tetrazole— 5— 
acet amide, KMR 
(CDCI3) 6 8.9 (bs, 
IH) , 8.3 (m, IH) , 7.5 
(dd, 2H) , 7.4 <m, 3H) , 
6.9 (m, 2H) , 5.4 (s, 
IH), 4.6 (t, 2H), 2.0 
(m, 2H), 1.2 (s, 18H), 
0.8 (t, 3H) ppm. 

(±) -2-dodecyl-a- 
phenyl-N-2-pyridinyl— 
2H-tetrazole-5- 
ace-t amide, ^H NMR 
(CDCI3) 5 9.0 (bs, 
IH), 8.2 (m, 2H) , 7.6 
(t, IH), 7.5 (d, 2H), 
7.3 (m, 3H) , 7.0 (m, 
IH) , 5.4 (s, IH) , 4/6 
(t, 2H), 2.0 (m, 2H), 
1.3 (s, 18H) , 0.8 (t, 
3H) ppm. 
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Example 



Amine 



Product 



23 



3-methylpyridin-2 
yl amine 



(±) -2-dodecyl-N- (3- 
methyl-2-pyridinyl) -a- 
plienyl-2H-tetrazole-5* 
ace-tamlde, NMR 



IH) 8.2 (d, IH) , 7.5 

(t, 3H), 7.3 (q^r 3H), 

7.0 {tSLr IB) r 5.5 (S, 

IH) , 4.6 (t, 2H) r 2.1 

(s^ 3H), 2.0 (m^ 2H) , 
1.3 (Sr 18H), 0.8 (t, 
3H) ppm. 



(CDCI3) 6 8.7 (bs. 



EXAMPLE 24 

(±) -2-Dodecvl-N- (3-met:hvl-2-pvridinvl) -2-T:>henvl-2H- 
tetirazole'-S-acet amide > N-oxide 

The compotind of Example 23 (0.50 g; 1.0 mmole) 
was dissolved in dichloromeUiane and then treated with 
MCPBA (0.22 g; 1.1 mmole) in one portion and stirred 
at room temperature for 12 hours. The resulting 
3-chlorohenzoic acid byproduct was removed by washing 
the organic solution with aq[ueous potassium carbonate 
and then brine. The dichlorome thane was dried over 
magnesium sulfate, filtered, and concentrated in 
vacuo, leaving a white precipitate. The crude product 
was triturated with ethyl ether and collected by 
filtration. 

NMR (CDCI3) 6 9.7 (bs, IH) , 8.1 (d, IH) , 7.6 (d, 
2H), 7.3 (q, 3H), 7.1 (d, IH) , 7.0 (t, IH) , 5.5 (s, 
IH) , 4.6 (t, 2H), 2.2 (s, 3H) , 2.0 (m, 2H) , 1.3 (s, 
18H) , 0.8 (t, 3H) ppm. 



EXAMPZiE 25 

(±) -N- (2 . 4-Dif luorophenvl) ^l->dod ecvl-a-Dhenvl-lH- 
■betrazole-S-acet amide 
<a) 5-Ben2vl-l-dodecvl-lH— fcetrazole 

(±) -i-Dodecyl-a-phenyl-lH-tetrazole-S-acetic 
acid/ ethyl ester , i.e., the compound of Example 13(c) 
(14 g; 0.034 mmoles) was dissolved in absolute ethanol 
(175 mil) and treated with sodium hydroxide pellets 
(2.7 g; 0 .069 mmoles) . The solution was stirred for 
30 minutes forming a gelatinous precipitate. The 
solid was removed by filtration^ dissolved in water, 
and then acidified to a pH of 1.0 using concentrated 
HCl. The precipitate was collected by filtration and 
washed with water. Yield: 8.5 g (76%), mp 50-51*C. 
(b) f A> -N- (2 . 4-Dif luorophenvl) ->l-do deevl-a-phenvl"lH- 
tetrazele-S-acet amide 

The compoiind from (a) above (1.5 g; 4.5 mmoles) 
was dissolved in tetrahydrofuran (20 roL) , cooled to 
-20**Cr and then treated dropwise with n-butyllithium 
(2.8 mL; 4.5 mmoles) for over 5 minutes. The solution 
was stirred for 5 minutes before adding 
2, 4-difluorophenyl isocyanate (0.7 g; 4.5 mmoles). 
The ice bath was removed and the solution gradually 
warmed to room ten^erature over 30 minutes, at which 
time the reaction was quenched with water (20 mL) and 
diluted with ethyl acetate. The layers were separated 
and the organic portion was washed with aqueous HCl 
(IN), aqueous sodium carbonate (10%), and brine. The 
solution was dried over magnesium sulfate, filtered, 
and stripped to dryness leaving a viscous liquid that 
was dissolved in 75% hexane/25% ethyl acetate and • 
chromatographed using silica gel. Yield: 0.9 g 
(41%) . 



NMR (CDCI3) 5 10.1 {8, lH)i 8.1 <m, IH) ^ 7.3 (s, 
5K), 6.8 (m, 2H), 5.2 (s, IH) , 4.2 (t, 2H) , 1.6 (m^ 
2H), 1.2 (d, 18H) , 0.8 (t, 3H) ppm. 

EXAMPLE 26 

(±)-N-r2> 6-Bis (l-methvlethvl)r>henvn - l-dodecvl-g- 
phenvl-lH-tetrazole-S-acetamide 

When in the procedure of Example 25 (b) an 
appropriate amount of 2, 6-diisopropylphenylisocyanate 
was substituted for 2, 4-dif luorophenylisocyanate and 
the general procedure of Exan^le 25 (b) was followed/ 
the title compound was obtained, mp 113-115*'C. 

EXAMPLE 27 

2-Dodecvl-a, g-dimethvl-N- (2 .4. g^riroethexvphenvl) -2H- 
tetrazole-S-acetamide 
(a) Ethvl 2 > 2-dimethvlcvanoacetate 

A solution of ethyl cyanoacetate (20 g; 
0.17 moles) in tetrahydrofuran (350 mL) was cooled to 
-10 followed by the addition of sodium hydride 
(7.25 g; 0.17 moles) in several portions. The 
suspension was stirred for 10 minutes at -lO^C before 
adding iodomethane (23.3 g; 0.17 moles). The ice bath 
was removed and the solution gradually warmed to 20**C 
for over 45 minutes . The solution was then recooled 
to -10 *C and a second equivalent of sodium hydride 
(7.25 g; 0.17 moles) was added, again, in small 
portions. Soon after, iodomethane (23.3 g; 
0.17 moles) was added, the ice bath removed, and the 
solution stirred at room temperature for 2 hours 
before being quenched with HjO.* The product was 
extracted with ethyl ether (500 mL) and washed with 
brine, dried over MgSO^, and the solution concentrated 
in vacuo, leaving a crude product that was purified by 
distillation. Yield: 16.9 g, b.p. 82-85«C; 15 mm Hg. 
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(b) ttr -Dimethvltetrazole-5-acet:ic acid^ ethvl ester 

Etiiyl-2, 2-diniethylcyanoacetate (a) (11,6 g; 
0.082 moles) was dissolved in dioxane (240 xnL) and 
treated with tri-n-butyltin azide (76.3 g; 0.23 moles) 
5 in one portion. The solution was refluxed for 

overnight f cooled to room temperature, and then 
concentrated in vacuo. The resulting liquid was 
dissolved in ethyl ether (500 mL) and treated with 
gaseous HCl continuously for 15 minutes. The ether 
10 was concentrated in vacuo, leaving a viscous liquid 

which gradually solidified on standing. Yield: 
6.4 g. 

NMR (CDCI3) 5 12.2 (bs, IH), 4.2 (q, 2H) , 1.8 (s, 
6H), 1.3 (5r 3B) ppm. 

15 (c) 2-Dodecvl-a, a' -dimethvl-2H-tetga2ole-5~acetic 

acid> ethvl ester 

The compound obtained in (b) above (4.0 g; 
0.021 moles) was dissolved in acetonitrile (50 mL) 
containing one equivalent of triethylamine (2.3 g; 

20 0.021 moles) . The solution was heated to reflux 

followed by the addition of 1-bromododecane (5.6 g; 
0.022 moles) . The solution was refltixed for 16 hours, 
cooled to room temperature, and then concentrated in 
vacuo. The residue was triturated with ethyl acetate 

25 (250 mL) ^ filtered, and the filtrate was washed with 

aqueous HCl (IN) , brine, and dried over magnesium 
sulfate. Concentration of the solution after 
filtration afforded a viscous liquid containing both 
the 1- and 2-regioisomers . The latter isomer was 

30 obtained by silica gel chromatography using 75% hexane 

and 25% ethyl acetate as the eluant. The product was 
isolated as a colorless liquid (4.5 g) . 

NMR (CDCI3) 5 4.5 <t, 2H), 4.1 (q, 2H) , 1.9 (m, 
2H), 1.7 (a, 6H), 1.2 (s, IBH) , 0.9 (t, 3H) ppm. 



(d) 2-Dodecvl-a> a' -dimethvl-2H-1:et:r'a20le- 5-acet:ic 
acid 

Tlie compound obtained in (c) above (3.2 g; 
0.009 moles) was dissolved in absolute etlianol (40 mL) 
and treated with sodium hydroxide pellets (.38 g; 
0.0095 moles) in one portion. The solution was 
stirred at room temperature for overnight before 
concentrating the ethanol in vacuo. The residue was 
dissolved in HjO and acidified to a pH of 1.0- The 
product was extracted with ethyl acetate in two 
portions. The combined organic solution was washed 
with brine, dried over magnesixam sulfate, and 
filtered. The filtrate was concentrated in vacuo 
leaving a colorless liquid that solidified on 
standing. Yield: 2.0% g. 

NMR (CDCI3) 5 4.5 (t, 2H), 2.0 (m, 2H) , 1.7 (s, 
6H), 1.2 (s, 18H), 0.9 (t, 3H) ppm. 

(e) 2-Dodecvl-a. a' -dimethyl -N- (2,4. 6-trimethoxv- 
Phenyl) -2H-tetra2ole-5-acetamide 

The carboxylic acid obtained in (d) above (2.0 g; 
0.006 moles) was dissolved in dry THT (50 mL) and then 
treated with carbonyldi imidazole (1.0 g; 0.006 moles) 
in one portion. The solution was stirred for 1 hour 
under nitrogen before adding 2, 4/ 6-trimethoxyaniline 
(1.0 g; 0.006 moles), also in one poirtion. The 
solution was stirred for 5 days under nitrogen and at 
room temperature. The solution was diluted with ethyl 
acetate and washed with aqueous HCl (IN) , NaOH (IN) / 
and brine. Magnesium sulfate was added as the drying 
agent and the solution filtered. The filtrate was 
concentrated in vacuo leaving a maroon-colored liquid. 
The crude product was purified by silica gel 
chromatography employing 75% hexane and 25% ethyl 
acetate as the eluant. Yield: 1.5 g colorless 
lic[uid. 
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NMR (CDCI3) 5 7.2 (bs, IH) , 6.1 (s, 2H) , 4.6 (t, 
2H) ^ 3.7 (d, 9H) , 2.1 <m, 2B) , 1.7 {s, 6B) , 1.3 (s^ 
18H),. 0.9 (t, 3H) ppm. 

5 EXAMPLE 28 

2-Dodecvl-a, a' - (2^ropenvl) -N- (2 > 4 > g-trimethoxv- 
Phenyl) -2H-tetragole-5-acetamide 

Following 'bhe general procedure of Example 27, 
only substituting ethyl-2,2-bis (allyl) cyanoacetate for 
10 ethyl-2,2-dimethylcyanoacetate in 27(a) and following 

the general procedure of 13 (a) through 13 (e) the title 
compound was obtained. 

NMR (CDCI3) 5 8.5 (bs, IH) , 6.1 (s, 2H) , 5.7 (m, 
2H), 5.0 (m, 4H), 4.6 (t, 2R) , 3.7 (d, 9H) , 3.0 (dd, 
15 2H), 2.9 (dd, 2B) , 1.9 (m, 2E) , 1.2 (s, 18H) , 0.8 (t, 

3H) ppxn. 

EXAMPLE 29 

1- (2-Dodecvl-2H-tetrazol»5-vl) -N- {2,4, 6-trimethoxv^ 

20 Phenyl) cvelopentanecarboxamide 

(a) 1 > I'-Dicvanoevclopentane 

Sodium hydride (37.8 g; 0.94 moles) was suspended 
in dimethylf ormamide (250 mL) under an atmosphere of 
N2. A solution of malononitrile (30 g; 0.45 moles) 

25 and 1, 4-dibromobutane 99.7 g; 0.45 moles) in 

dimethylf ormamide (150 mL) was added dropwise at such 
a rate so as not to exceed 30 ^C. The mixture was 
stirred for overnight, poured into H2O (500 mL) , and 
then washed with two portions of ethyl ether. The 

30 organics were combinedr washed with brine , and dried 

over magnesiiim sulfate. The drying agent was removed 
* by filtration and the filtrate was concentrated in 

vacuo, leaving a bilayered liG[uid. The lower portion 
was separated (28.8 g) and identified as the desired 

35 product. 
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jjMR (CDCI3) 5 2.4 (m, 4H)/2.0 (m, 4H) ppm. 
(b> 5-Cvanoevclopentvl tetrazole 

The compound obtained in (a) above (9.8 g; 
0.082 moles) was dissolved in dioxane (240 xnL) and 
5 treated witb tri-n-butyltin azide (27.3 g; 

0.082 moles) in one portion. Tbe solution was 
refluaced overnight ^ cooled, and the dioxane removed in 
vacuo. The resulting liquid was taken tip in ethyl 
ether and continuously treated with gaseous HCl for 
10 over 15 minutes. The ethereal solution was 

concentrated in vacuo leaving a viscous orange syrup, 
yield: 11.0 g. 

(c) 5-Cvanocvclopentvl-2-dodecvl-2H-tet razole 
The tetrazole <b) obtained above (11.0 g; 

15 0.067 moles) was dissolved in acetonitrile (150 mL) 

containing one equivalent of triethylaioine (6.8 g; 
0.067 moles) . The solution was heated to refltax 
followed by the addition of 1-bromo dodecane (16.8 g; 
0.067 moles) . Isolation of the 2-isomer was achieved 

20 en^loying the same conditions described for 

Exaa^jle 11. Yield: 7.5 g; colorless liquid. 

NMR (CDCI3) S 4.6 (t, 2H), 2.5 (m, 4H) , 2.0 (m, 
6H), 1.3 (Sr 18H), 0.9 (tr 3H) ppm. 

(d) 2-Dodecvl-^>a"SPirocvclopent vl-2H"^etrazole-5- 

25 acetic acid 

The nitrile obtained in (c) above (7.5 g; 
0.022 moles) was dissolved in absolute ethanol 
(150 mL) and treated with aqueous (50%) sodium 
hydroxide (18 g; 0.022 moles). The solution was 

30 reflxaxed for 4 hours ^ cooled to room teii5)eratiire, and 

then concentration of the solvent in vacuo. The 
sodixam salt was dissolved in ^2^^ acidified to a pH of 
1,0, and then the product was extracted with ethyl 
ether. The organic solution was dried over magnesiiam 

35 sulfate, filtered, and concentration of the solvent in 
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vacuo leaving a viscous liquid which gradually 
solidified over several days. Yield: 5.8 g. 

NMR (CDCls) 5 4.6 (t, 2H) , 2.5 (m, 4H) , 2.0 (m, 
2H), 1.8 (m, 4H), 1.3 (s, 18H) , 0.9 (t, 3H) ppm. 
5 (e) 2-Dodecvl-ar a-spirocvclopentvl-N- (2 > 4 > 6- 

tiriinethoxvphenvl) -2H-tetra2ole-5-acetainide 
The acid obtained in (d) above (1.5 g; 
0.0042 moles) was dissolved in dichloroxnethane 
(50 mL) , cooled to -lO^^C,^ atnd then treated with 

10 2/ 4, 6-trimethoxyaniline hydrochloride (0.94 g; 

0.0042 moles). Soon after, triethylamine (0.43 g; 
0.0042 moles) was added and then dicyclohexyl- 
carbodiimide (0.88 g; 0.0042 moles) in one portion. 
This suspension gradually warmed to room temperature 

15 with stirring for overnight. The mixture was filtered 

and the filtrate was washed with aqueous HCl (IN) , 
brine, dried over magnesium sulfate, and then 
filtered^ Concentration of thQ solvent in vacuo 
afforded a viscous liquid that was dissolved in 50% 

20 ethyl acetate/50% hexane and purified by silica gel 

chromatography. Yield: 1.6 g colorless liquid. 

NMR (C:DCl3) 5 7.3 (bs, IR) , 6.1 (s, 2E), 4.6 (t, 
2H), 3.8 (d, 9H), 2.6 (m, 2H) , 2.5 (m, 2H) , 2.0 (m, 
2K), 1.9 (m, 2H), 1.6 (m, 2H) , 1.2 (s, 18H) , 0.9 (t, 

25 3B) ppm. 

EXAMPIiE 30 

N- (1 . l -dimethvlethvl> -2-dodecvl-a-^henvl-2H- 
tetra2ole-5-acetamide 
30 When in the procedure of Example 13 (e) an 

appropriate amount of tert - butyl amine was substituted 
for 2r 4, 6-trimethoxyaniline and the general procedure 
of Example 13(e) was followed, the title compound was 
obtained. 
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NMR (CDCI3) 5 7.3 (m, 5H) r 6.4 (bs, IH) r 5.1 (s, 
IH), 4.6 (t, 2H), 2.0 <m, 2B) , 1.3 (s, 18H) , 1.2 {a, 
9H)r 0.9 (t, 3H) ppm. 

5 EXAMPLE 31 

(±) ^2-Octyl-a.-r>h&n^^^-V- (2,4. 6-t:riin et:hoxvphenvl) 
tetrazole-S-acetainide 

When in the procedure of Example 13(b) an 
appropriate amotmt of 1-bromooctane was substituted 
10 for 1-bromododecane and the general procedure of 

Exanrple 13 <b) , (d) , and (e) was followed, the title 
compound was obtained, mp 113-116'*C. 

EXAMPLE 32 

15 2-Hexadecvl-a-Phenvl-y- (2 > 4 . 6-trimethoxvphenvl) r 

2H-betrazole-5-acetamide 

When in the procedure of Example 13 (b) an 

appropriate amount of 1-bromohexadecane was 

substituted for 1-bromododecane and the general 
'20 procedure of Example 13 (b) , (d) , and (e) was followed, 

the title compotind was obtained, mp 134-135 '^C. 

EXAMPLE 33 

2-Trideevl-a. g-dimethvl-N- /2 , 4 . 6-trimethoxvphenvl) -2H- 
25 tet raz ole-5-acet ami de 

When in the procedure of Exan^le 27 (c) an 
appropriate amount of 1-bromotridecane was substituted 
for 1-bromododecane and the general procedure of 
Exaii5>le 27(c), (d) , and (e) was followed, the title 
30 confound was obtained. 

NMR (C3)Cl3) 5 7.5 (br.s, IH) , 6.05 (s, 2H) , 4.6 (t, 
2H), 3.8 (S, 3H), 3.75 (s, 6H) , 1.8 (S, 6H) , 1.2-1.4 
(m, 22H) , 0.9 (m, 3H) ppm. 
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EXAMPLE 34 

2-Dodecvl-N- (2.4. S-trimethoxvphenvl) -2H-tetra2ole-5- 
propan amide 

(a) A mixture of methyl 3-cyanopropanoate (27 . 3 
0.241 mol), 2IH4CI (11.5 g, 0.215 mol) , and NaN3 

(13.9 g, 0.214 mol) in dimethylf ormamide (225 mL) was 
heated at 100 "^C for 6 hours. The mixture was allowed 
to cool and filtered. The filtrate was concentrated 
in vacuo. The residue was dissolved in H2O (200 mL) . 
The solution was acidified with concentrated HCl 

(52 mL) and extracted with EtOAc (9 x 200 mL) . The 
extracts were washed (saturated NaCl) , dried (MgS04) , 
and concentrated in vacuo to an oil; yield 29,2 g. 
The oil was dissolved In CB3CN (590 mL) and EtsN 
(29.5 mLr 0.21 mol). The solution was heated to 60^C. 
To this solution was added in one portion 
1-bromododecane (49.5 mL,. 0.21 mol), and the mixture 
was refluxed for 50 hours. The mixture was allowed to 
cool and filtered. The filtrate was concentrated in 
vacuo to a thick suspension, and the suspension was 
triturated with ether (500 mL) . The ether was 
concentrated in vacuo to an oil,^ and the oil was 
chromatographed on silica gel (470 g, 70-230 mesh) 
using petroleum ether-BtOAc (15:1, 15 x 900 mL and 
10:1, 20 X 900 mL) as eluent. A white solid was 
obtained; yield 12.0 g (15%) of methyl 2-dodecyl-2H- 
tetrazole-5-propanoate, mp 39-42*C. 

Chromatography gave a white solid; yield 8.64 g 
(11%) of methyl l-dodecyl-lH-tetrazole-5-propanoate, 
xnp 43-45*^0. 

(b) To a stirred, room temperatiare solution of KOH 
(2.5 g) in absolute ethanol (210 mL) was added in one 
portion the 2-dodecyl-2H-^etrazole ester (11.5 g, 

0 • 0354 mol) , and the resulting solution was stirred 
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for 3 days. The solution was concentrated in vacuo to 
a white solid. The solid was partitioned between 
0.4 M HCl (310 mL) and CH2CI2. The CH2CI2 layer was 
dried (MgS04) and concentrated in vacuo to a white 
5 solid; yield: 10.63 g (96.6%) of 2-dodecyl-2H- 

tetrazole-S-propanoic acid, mp 63-65*'C. 
(c) To a stirred/ room temperature solution of the 
2-dodecyl-2H-tetra20le acid (1.60 g, 0.00515 mol) in 
tetrahydrofuran (50 mL) was added in one portion 

10 carbonyldiimidazole (0.93 g, 0.0057 mol), and the 

mixture was stirred for 2 hours. To the mixture was 
added a solution of 2, 4 , 6-trimethoxyaniline (0.99 g, 
0.0054 mol) in THF (50 mL) , and the mixture was 
refluxed for 3 days. The mixture was concentrated in 

15 vacuo to a viscous licpaid that was chromat ©graphed on 

silica gel (400 g, 70-230 mesh) using petroleum ether- 
ETOAc (l:lf 11 3t 500 mL; 2:3^ 18 x 500. mL) as eluent. 
The product was rechromatographed on silica gel 
(300 g/ 70-230 mesh) using petroleum ether-acetone 

20 (3:1/ 13 X 500 mL) as eluent to give an off-white 

solid; yield: 1.2 g (49%) of 

K- (2 / 4/ 6-trimethoxyphenyl) -2-dodecyl-2H-tetrazole-5- 
propanamide, 8 6-8 8 ""C. 

25 EXAMPLE 35 

(2, 6-Bi3 (l-methvlethvl)phenv l> -2-dodecvl-2H- 
tietrazole—5—proT> an amide 

In a manner similar to Exan^jle 34, 2-dodecyl-2H- 
tetra20le-5-propanoic acid was condensed with 
30 2/ 6-bis (1-methylethyl) aniline to give the title 

compound, mp 41— 43*C. 



EXMip-LB 36 

(2, 4-Difluorophenvl) -2-dodecvl-2H->tet:ra2ole-5'* 
propan amide 

In a manner similar to Exanqple 34, 2-dodecyl-2H- 
tetrazole-S-propanoic acid was condensed with 
2,4-di£luoroanilxne to give the title compoundr 
mp 86-87*C. 

EXAMPLE 37 

l-Dodecvl'>N- (2 > 4 . 6-trimethoxvphenvl) -IH-tetrazole-S- 
propanamide 

In a manner similar to Example 34, methyl 
l-dodecyl--lH^etrazole-5-propanoate was saponified 
with KOH to give l->dodecyl-*lH^etrazole-5-propanoic 
acid. The acid was condensed with 2, 4, 6*trimethoxy- 
aniline to give the title confound, nrp 57-61 ^C. 

EXAMPLE 38 

(±) -2-Dodecvl-a- (2-pvridvl> -N- (2.4. 6-trimethoxy- 
phenyl) -2H*tetragole-5-acet amide hydrochloride 

(a) 5-- (2-Pvridylmethvl) -IH-tetrazole 
2-Pyridylacetonitrile (10.0 g; 0.084 moles) was 

dissolved in p-dioxane (200 mL) and then treated with 
tributyltin azide (30.9 g; 0.093 moles) in one 
portion. The solution was refluxed for 20 hours, 
cooled to room temperature, and then concentrated in 
vacuo. The viscous syrup was taken up in ethyl ether 
and treated with gaseous HCl for over 15 minutes, 
affording a maroon«-colored precipitate that was 
recrystallized from ethanol. Yield: 9.1 g (55%) . 

KKR (DMSO) : 5 10.4 (bs, IH) , 8.9 (d, IB), 8.4 (tr, 
IH) , 7.9 (t, 2H) , 4.8 (s, 2H) ppm. 

(b) 4- (2-Pvridvlmethyl) -2-dodecyl-2H-tetrazole 

The tetrazole (a) (3.0 g; 0.015 moles) was taken 
up in acetonitrile (50 mL) containing two equivalents 
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of triethylamine (3.0 g; 0.030 moles). The suspension 
was heated to reflux and then treated with 
1-bromododecane (3.7 g; 0.015 moles) dropwise for 
several minutes. The solution was refluxed for 
5 16 hours, cooled to room temperature, and the solvent 

removed in vacuo. The residue was triturated with 
ethyl acetate, filtered, and concentration of the 
filtrate in vacuo leaving a maroon-colored licpaid. 
The 2-isomer was obtained by dissolving the crude 

10 product in 50% hexane/50% ethyl acetate and removing 

the impurities, including the 1-regioisomer, by silica 
gel chromatography. Yield: 2.0 g (41%). 

NMR (CDCI3) : 6 8.5 (d, IH) , 7.7 (t, IH) , 7,3 (d, 
IH), 7,2 (m^ IH), 4.5 (t, 2H)r 4.4 (s, 2B) , 1.9 M, 

15 2H), 1.3 (s, 18H), 0.9 (t, 3H) ppm. 

(C) f ±> -2-Dodecvl-a- (2-pvridvX ^ -N- (2.4, 6-trimethoxv- 
phenyl) -2H-tetra2ole-5-acetamide-HCl 

Compound (b) f2.0 g; 6.0 jmnoles) was dissolved in 
dry tetrahydrofxiran (40 mL) , cooled to -20**C, and then 

20 treated with n-butyl lithium (4.0 mL; 6.0 mmoles) 

dropwise for over 5 minutes. The bright yellow 
solution was stirred at -20 *C for 10 minutes before 
adding 2, 4, 6-trimethoxyphenyl isocyanate (1.3 g; 
6.5 mmoles) in one portion. The solution gradually 

25 warmed to room tenqDerature for over 3 hours and was 

then quenched with water. The product was extracted 
with several portions of chloroform, which were 
combined, dried over MgS04, and filtered. The 
solution was concentrated in vacuo r leaving a viscous 

30 yellow syrup that was purified by silica gel 

chromatography en^loying a gradient elution coxnposed 
of hexane/ethyl acetate. The purified product was 
dissolved in ethyl ether and added dropwise to an 
ethereal HCl solution. The ether was removed in vacuo 

35 leaving a tan-colored solid. Yield: l.B g (51). 



NMR (DMSO) : 5 9.4 {s, IB), 8.7 (d, IH) ^ 8.3 (t^ 
IH) , 7.9 (d, IH), 7.7 (t, IH) , 6.2 (s, 2H) , 5.9 (s, 
IH) , 4.7 (tr 2H), 3.7 (d, 9H) , 1.9 (m, 2H) , 1.2 {s, 
18H), 0.9 (t, 3H) ppm. 

£XAMPZ£ 39 
4"Amino*'l , 3 > 5— brimethvlpvrazole 

(a) (1 r 3 , 5*-7rixne1:hvlpvragele 

2, 4-Pentanedione (3.8 g; 0.038 moles) was 
dissolved in ace1:ic acid (30 xnL) and then treated with, 
methyl hydrazine sulfate (5.9 g; 0.041 moles) and 
sodium acetate (3.36 g; 0.041 moles). The suspension 
was heated on a steam bath for 2 hours, cooled to room 
temperature, and then added dropwise to saturated 
aG[ueou8 potassium csorbonate. The product was 
extracted with two portions of ethyl acetate and the 
extracts were combined, dried over magnesium sulfate, 
and filtered. The filtrate was concentrated in vacuo, 
leaving an orange liquid. Yield: 3.4 g (81%) . 

MMR (CDCI3) 5 5.7 (s, IH), 3.7 (s, 3H) , 2.2 (s, €H) 
ppm. 

(b) 4-Nitro-l > 3 , S^rimethvlpvraaole 

The pyrazole from (a) above (3.1 g; 0.028, moles) 
was dissolved in cold sulfuric acid <15 mL) , cooled to 
O^C, and then treated with fuming nitric acid (12 mli) • 
The acidic solution was heated on a steam bath for 
2 hours, cooled to room tesperature, and poured over 
ice. The solution was made basic (pH » 12) and the 
precipitate was collected by filtration and washed 
with water. Yield: 2.3 g (53%), white solid. 

MMR (CDCI3) 8 3.7 (s, 3a), 2.6 (s, 3H), 2.5 (s, « 
3H) ppm. 

(c) 4— Amino-1 > 3 > 5-trimethvlT3vra2ole 

The confounds from (b) above (2.3 g; 0.014 moles) 
was catalytically hydrogenated using Raney nickel 
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(1 g) in methanolic ammonia (100 mL) under a hydrogen 
atmosphere at 50 psi. The catalyst was filtered and 
the solution concentrated in vacuo, leaving a residue 
that was triturated several times with ethyl ether. 
5 The decanted solvent was concentrated to dryness, 

leaving a pale red solid. Yield: 1.3 g (70%). 

NMR (CDCI3) 5 3.6 (s, 3H)^ 2.4 (bs, 2H) , 2.1 (S, 
€H) ppm. 

10 EXAMPLE 40 

Following the general procedure of Example 39 
only substituting 2-pyridylhydra2ine for 
methylhydrazine sulfate, the following compound was 
obtained: 

15 2- [4-amino-3, 5-dimethyl-lH-pyrazol-l-yll pyridine. 

NMR (CDCI3) 5 8.4 (d, lH)r 7.7 (m, 2H) , 7.2 (m, 
IH), 2.4 (s, 3B), 2.2 (a, 3H) , 2.0 (bs, 2H) ppm. 

EXAMPLE 41 

20 Following the general procedure of Exaii5)le 13 

only sTibstituting the compoxmd of Example 40 for 
2,4, 6-trimethoxyaniline in Step (e) of Example 13 the 
following compound was obtained: 

(±) 2-dodecyl-a-phenyl-N- [ [1- (2-pyridyl) -3,5- 

25 dimethyl] pyrazol-4-yl] -2H-tetra2ole-5-acetamide. 

NMR (CDCI3) 6 8.3 (d, IH) , 7.8 (bs, IH) , 7.7 (d, 
2H), 7.5 (d, 2H), 7.3 (m, 3H) , 7.1 (t, IH) , 5.4 (s, 
IH), 4.6 (5, 2H), 2.4 (s, 3H) , 2.1 {a, 3B) , 2.0 (m, 
2H), 1.3 (S, 18H), 0.9 (t, 3H) pfaa. 

30 

EXAMPZiE 42 

The following compound is prepared according to 
the procedure set forth in Chart VTI : 

2-dodecyl-N- (2,4, 6-trimethoxphenyl) -2H-tetrazole- 
35 5- {3r 3-dimethylpropanamide) . 
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EXAMPLE 43 
Isolation of the pure enantiomers of 
{±) 2-dodecvl-a-t>henvl-N- (2.4, 6-trimethoxvphenvl ) -2H- 
tetrazole-S'-acet amide 
5 A chromatographic charge is prepared by 

completely dissolving 1.85 g of racemic 2-dodecyl--a- 
phenyl-M- (2,4, 6-*trimethoxyphenyl) -2H-tetrazole- 
5*-acetamide, Example 13, in 45 mL of a solution of 
80:20 2-propanol:hexane and warming to 65 Two 

10 milliliters of this solution is injected onto a 

500 X 20.0 mm Chiralcel OG® preparative coltimn (Diacel 
Chemical Industries, Tokyo, Japan) • This charge is 
chromatographed over the support with 80:20 
hexane:2-^ropanol at a flow rate of 8.0 mL/m±n. The 

15 column and injector are jacketed in an Advanced Air 

Oven (Kariba Instruments Cardiff, South Wales, UK) at 
a constant temperature of 40^C* The eluate is 
monitored by measuring its ultraviolet absorbance at 
290 zua, 

20 The first major ultraviolet absorbing fraction is 

the (-) enantlomer , -2-dodecyl-a-pheny 1-N- (2,4,6- 
trimethoxyphenyl) -2R-tetrazole-5-acet amide. The 
capacitwce Factor k' for this enantiomer is 
approximately 5*6 (112 mli solution) and the solution 

25 is designated as **Solution A"* The value for the 

capacitance Factor k^ is given by the expression k' 
= (V^ - Vo)/V^ where is the void voliame, 90 ml*, and 
is the voltame of mobile phase eluted at the maximum 
ultraviolet absorbance of the first (-) enantlomer, 

30 i . e . , (-) -2-dodecyl-a-phenyl-N- (2,4,6- 

trimethoxyphenyl) -2H-tetraz ole-5-acet amide. The 
second major ultraviolet absorbing fraction is the (+) 
enantlomer, (+) -2-dodecyl-a-phenyl-N- (2,4,6- 
t r imethoxypheny 1 ) -2H^etra2ole-5-acet amide • This 

35 component elutes at a k' of 7.3 (208 mX^ solution) and 



is designated as "Solution B" • An intermediate 
fraction eluting at a k' of 6.7 (48 mL solution) , 
which, corresponds to the ultraviolet minimum between 
the two enantiomers contains approximately equal parts 
of each enantiomer. 

This preparative procedure is repeated an 
additional 19 times. All the "Solution A" fractions 
are combined and concentrated to a dried film in an 
open beaker. This film is scraped from the sides of 
the beaker. The solid is collected and weighed. The 
resulting 708 mg of (-) -2-dodecyl-a-phenyl-N- (2, 4, 6- 
trimethoxyphenyl) -2H-tetrazole-5-acetamide, is found 
to be 98% enantiomerically pure by high performance 
liquid chromatography using the conditions listed in 
Table A. The 20 fractions labeled "Solution B" are 
combined and dried as described for the "Solution A" 
fractions . The resulting 727 mg of solid, (+) -2- 
dodecyl-a-phenyl-N- (2/4, 6-trimethoxyphenyl) -2H- 
tetrazole-S-acetamide, is found to be 96% 
enantiomerically pure by high performance liquid 
chromatography using the system described in Table A. 
The physical properties of (-) -2-dodecyl-a-phenyl-N- 
(2 , 4 , 6-trimethoxyphenyl ) -2H-tetra2ole-5-acetamide and 
(+) -2-dodecyl-a-phenyl-N- (2,4, 6-trimethoxyphenyl) -2H- 
tetra2ole-5-acetamide appear in Table B. 

TABIiE A 

Column: Chiralcel 06 4.6 x 250 mm 10 ^m spherical 
particles 

Mobile Phase : 80:20 hexeme : 2-propanol 
Detection: 214 nm 
Temperature: 40 *C 
Injection Volume: 20 \XJi 

Charge Cone: 0.150 mg/mL in the mobile phase 
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TABZiE B 






(-) -2-dodecyl-a- 
phenyl-N- (2,4^6- 
t rlmeth.oxyplienyl ) 
-2H-tetraz ole-5- 
acet amide 


(+) -2-dodecyl-a- 
phenyl-N-(2,4,€- 
trimethoxyplienyl) — 
2H-tetrazole-5- 
acet amide 


Op'tical 
Ro'ta'tion 


Iftlo = -58.0 


[&]d = +55.1 




(c. 1.00 MeOH) 


(c. 1.00 MeOH) 


Retention 
Volume 


. 16.2 mL 


18.8 mL 



10 



EXAMPIiE 44 

(±> -2-Dodecvl-a-methvl-a-phenvl-y- (2.4. 6-trimethoxv- 
phenvl) — 2H— tetrazole— S'^acetamide 
15 (a) (±) -2-Dodecvl-a-met:hvl-a-phenvl-2H-tetrazole-5- 

acetic acid 

To a THF solution (30 mZj) of n-BuLi (0.0055 mol, 
1.6 M in hexanes) at -78 under N2 with stirring was 
added 1.0 g {0.00027 mol) of (±) -2-dodecyl-a-phenyl- 

20 2H-tetrazole-5-acetic acid (Compound d^ Example 13) . 

Tlie resulting yellow solution was stirred at — 78^C for 
30 minutes before iodomethane (0.34 mli, 0.0055 mol) 
was added. This solution was stirred for 3 hours 
before quenching with IN HCl (20 mL) • The miacture was 

25 then partitioned between ethyl acetate and water. The 

organic phase was washed with water, brine, dried over 
MgS04r filtered, and concentrated in vacuo to yield 
1.12 g of pure product . 

NMR (CDCI3) 5 9.9 (br.s, IH) , 7.3 (s, 5H) , 4.6 (tr, 

30 2H), 2.2 (s, 3H), 2.1 (tr, 2H) , 1.4 (s, 18H) , 0.9 (m, 

3H) ppm. 
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(b) (±) -2-Dodecvl-a-methvl-a-r)henvl-N" (2,4,6- 
trimethoxv-phenvl) -2H-tet:razole-5-acetamide 

To a dicliloroinethane solution (90 mli) of compound 
in step (a) was added 2, 4, 6-trdLmethoxyaniline 'HCl 
5 (0.64 g, 0.0029 mol) and triethylamine (0.4 inLr 

0.0029 mol) at 0**C \ander a nitrogen atmosphere with 
stirring. After 40 minutes, DCC (0.63 g, 0.003 mol) 
was added in one portion. After 10 minutes a 
precipitate resulted and the resulting suspension was 
10 allowed to warm to room temperature over 72 hours. 

The suspension was then filtered and the organic 
layers washed with IN HCl, water, brine, dried over 
MgS04, filtered, and concentrated in vacuo. Flash 
chromatography {10%-20% EtOAc-Hex or eluant) on SiO^ 
15 yielded 0.5 g of pure product. 

NMR (CDCI3) 5 8.1 (s, IH), 7.2-7.4 (m, 5H) , 6.05 
(s, 2H) , 4.6 (tr, 2H) , 3.8 (s, 3H) , 3.75 (s, 6H) , 2.1 
(a, 3H), 2.0 (tr, 2H) , 1.4 (s, 18H) , 0.9 (m, 3H) ppm. 

20 EXAMPIiE 45 

(±) -2-Dodecvl-&-phenvl-N- (2, 4-6-trimethoxvph envl) -2H- 
tetrazole-S-propanamide and (±) -l-dodecvl-&-phe nvl-N- 
r2 , 4 , 6-trimethoxvphenvl> -^H-tetrazole-5-acet amide 
(a) fl-cvano-N- (2,4, 6-trimethoxvphenvl) benzene 

25 propanamide 

To a dichl or ome thane (150 mL) solution of 
3-cyano-3-phenylpropionic acid (5 g, 0.0286 mol) at 
O^C isnder a nitrogen atmosphere was added 
triethylamine (4 vOj, 0.0286 mol) and 2,4,6- 

30 trimethoxyaniline-HCl (6.3 g, 0.0286 mol) . To this ^ 

solution was added DCC (6.2 g, 0.29 mol) . The 

resulting mixture was allowed to warm to room * 
temperature over 3 hours. This was then filtered and 
the filtrate partitioned between IN HCl and 
35 dichloromethane . The organic layer was washed with 
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brine^ dried over MgS04, filtered, and concentrated 
in vacuo. The resulting solid (5.1 g) was 
recrystallized from dichlorometliane/hexanes, 
^ Topt 157-160«C. 
5 (b) (±) -2-Dodecvl^B^henvl-N- (2 > 4-6- 

trimethoxvphenvl)-2H-tetrazole-5-r>ropanamide and {±)- 
l"dodecvl-B*^phenvl-N- (2 > 4 > 6-trimethoxvphenvl) -^H- 
tetrazole^-S-acetami de 

To a suspension of the material from step (a) 

10 (5.1 g, 0.016 mol) in dioxane (150 xoL) at room 

temperature was added tri-n-butyltin azide (9.36 g, 
0.016 mol) under with stirring. The resulting 
solution was heated to reflux for 24 hours. The 
solution was then cooled and concentrated in vacuo. 

15 The residue was redissolved in ether and HCl gas was 

then passed through the solution for 30 minutes. This 
was then concentrated in vacuo to give 6- (IH-tetrazol- 
S-yl) -N- (2,4, 6-trimethoxyphenyl) benzene pr opanamide as 
a white solid (2.1 g) which was used without further 

20 purification. 

This was dissolved in acetonitrile (50 mL) and 
triethylamine (0.006 mol) and then heated to reflux. 
1-Bromodecane (1.3 mli, 0.0055 mol) was added and the 
resulting solution heated to reflux for 24 hours. 

25 This was then cooled to room temperature and 

concentrated in vacuo. The residue was treated with 
ethyl acetate and filtered. The filtrate was washed 
with brine, dried over MgSO^, filtered, and 
concentrated in vacuo. Flash chromatography (90% 

30 EtOAc-Hex as eluant, Si02) gave 2.6gofa2:l xaixture 

of regioisomers of the title coxopoxands . 

NMR (CDCI3) 5 7.3 (m, lOH, both regioisomers), 6.1 
(s, 4H) , both regioisomers), 5.0 (tr, IH, 
regioisomer A) , 4.8 (tr, IH, regioisomer B) , 4.5 (m, 

35 2H, regioisomer A) , 4.2 (m, 2H, regioisomer B) , 3.8 



(s, 18H, both regioisomers) , 3.5 (m, 2H, 
regioisomer A) r 3.1 (m, 2H, regioisomer B) , 2.0 (tr, 
4Hr botli regioisomers) , 1.3 (s, 36H, both 
regioisomers) , 0.9 (m, 6H, both regioisomers) ppm. 

EXAMFIjE 46 

N"r2. 6-Bis (l--methvlethvl>p henvn-2-dodeevl-a>a- 
diphenvl"2H-tetrazole'-5 "acetainide 

(a) 5- fPiphenvlmethyl-lH-te trazole 

To a dioxan solution (500 mL) of diphenyl- 
acetonitrile (25.0 g, 0.129 mol) at room temperature 
under a nitrogen atmosphere was added tri-n-butyltin 
azide. The resulting solution was heated to reflux 
for 8 hours. This was then concentrated in vacuo. 
The residue was redissolved in ether (500 ml.) and then 
treated with HCl gas for 30 minutes. This solution 
was then concentrated in vacuo and the resulting white 
solid triturated with hexane. This was then dried 
in vacuo to yield 15 g (50%) of the title compound, 
mp 154-156^'C. 

(b) 5-(Diphenvlmethvl-2-dodecvl-2H- -tQtrazole 

To a solution of <a) (14.8 g, 0.063 mol) in 
acetonitrile (250 mli) was added triethylamine (9.6 mli, 
0.069 mol) at room temperature xinder N2 with stirring. 
This solution was then heated to reflux and 
l-"bromododecane (15.1 mL, 0.063 mol) was added and the 
resulting solution was heated to reflux for 24 hours. 
The solution was then concentrated in vacuo and the 
residue redissolved in ethyl acetate. This was then 
washed with water, brine, dried over MgS04, filtered, 
and concentrated in vacuo to yield a mixture of both 
regioisomers . 

These were then separated using silica gel flash 
chromatography (hexane as eluant) to yield 7.7 g of 
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the title cosopound as a clear oil and 5.43 g of 
5-(diphenylmethyl-l-dodecyl-lH-tetrazole, mp 81-84**C. 
NMR {CDCI3) 67.2 (s^ lOH), 5.8 (a, IH) , 4.5 (tr, 
1.9 (tr, 2H), 1.3 (s, 18H) , 0.9 (m, 3Hy ppm. 
5 (c) N-r2> 6-Bis (l"methvlethvl)phenvn-2-dodecvl"a.a- 

diphenvl-2H-tet:razole-5-acetamide 

To a THF solution (30 mli) of 5-(diphenylmetliyl)- 
2-dodecyl-2H-tetra20le (1.0 g, 0.0025 mol) at -30*C 
under a nitrogen atmosphere with stirring was added 

10 n-BuLi (1.62 mL, 1.6 M in hexanes, 0.0026 mol) . The 

resulting deep-red solution was stirred for 30 minutes 
before a THF solution (10 mli) of 2, 6-diisopropyl- 
phenylisocyanate (0.53 mL, 0.0024 mol) was added 
dropwise over 10 minutes. The resulting yellow 

15 solution was allowed to warm to room tenqperature over 

24 hours. Hater (10 mZi) was then added and the 
solution partitioned between ethyl acetate and water. 
The organic extract was washed with water, brine, 
dried over MgS04, filtered, and concentrated in vacuo 

20 to yield a yellow oil which was flash chromatographed 

(5% EtOAc-Hex as eluant, Si02) to yield 1.16 g of the 
title product as a clear oil. 

NMR (CDCI3) 5 9.3 (s, IH), 7.0-7.5 (m, 13H) , 4.6 
(tr, 2H), 2.9 (heptet, 2H) , 2.0 (tr, 2H) , 1.4 (s, 

25 IBH), 1.0 (s, 6H), 1.1 (s, 6H), 0.9 (m, 3H) ppm. 

The following confounds were prepstred by methods 
described previously and referred to as a reference 
exanqple : 

30 



Reference 

Example Example Product 

47 34 2-tetradecyl-N- (2,4, 6-tri- 

methoxyphenyl) -2H-tetrazole-5- 
propanamide, mp 88— 91^C 
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Reference 

Exantple Example Product 

43 1 1-dodecyl-N- (2,4, 6-trimethoxy- 

phenyl) -lH-tetra20le-5- 
acetamider rap 108-109 -S^^C 

49 1 2-tetradecyl-N- (2,4, 6-tri- 

methoxyptienyl) -2H-tetrazole-5- 
acetami-de, mp 113— 11S.5*C 

50 1 1-tetradecyl-N- (2,4, 6-tri- 

methoxyphenyl) -lH-tetrazole-5- 
acetamide, mp 109-110*C 

53^ 38 (±) -a- [4-dimethylamino) phenyl] - 

2-dodecyl-N- (2, 4, 6-trimetlioxy- 
phenyl) -2H-tetrazole-5- 
acetamide, NMR (CDCI3) : 0 7*4 

(bs, 3H)r 6.7 (bs, 2H), 6.1 (s, 
2H), 5.3 (s, IH), 4.5 (tr, 2H) , 
3.8 (d, 9H)r 2.9 (s, 6H) , 2.0 

(m, 2H), 1-3 (s, 20H)r 0.9 (tr, 
3H) ppm. 

52 38 (±) -2-Dodecyl-a- (4- 

f luoropbenyl) -N- (2,4,6- 
trimetboxypbenyl) -2H-tetra2ole- 
5-acetamide NMR (CDCI3) : 5 7.4 

(bs, 3H), 6.7 (bs, 2H), 6.1 (s, 
2H), 5.3 (S, IH), 4.5 (t, 2H) r 
3.8 (d, 9H), 2.9 (s, 6H), 2.0 

(m, 2H), 1.3 (s, 20H), 0.9 

(t:,3H) ppm. 

53 38 (±) -2-Dodecyl-a-2-naphtbalenyl- 

K- ( 2 , 4 , e-trimetboxypbenyl) -2H- 
tetrazole-5-acetamide 
NMR (CDCI3) : 8 8.0 (s, IH) , 
7.8 (m, 4H), 7.4 (bs, 3H) , 6.1 
(S, 2H), 5.6 (s, IH), 3.8 (d, 

2.0 (m, 2H)r 1-2 (s, 20H) , 
0.9 (t, 3H) ppm. 

54 38 (±) -a- { [1, 1' -biphenyl] -4-yl) -2- 

dodecyl-N- (2,4, 6-trimet:hoxy- 
pbenyl) -2H-tetrazole-5- 
acetamide NMR (CDCI3) : O , 
7.7-7.2 (m, lOH), 6.1 (s, 2H), 
5.5 (s, IH), 4.5 (t, 2H), 3.7 
(d, 9H), 2.0 (m, 2H), 1.6 (bs, 
2H), 1.2 (s, 18H), 0.9 (t, 
3H) ppm. 
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Reference 

Example Example Product: 

55 38 <±)-N-[2,6-Bis(l- 

methylethyl) phenyl] -2-dodecyl- 
a-2-pyridinyl-2H-tetra20le-5- 
acetamide NMR (CDCI3) : 5 9.2 
(s, IH) , 8.6 (d, IH) , 7.8 (tr 
IH) ^ 7.6 (d^ IH) ^ 7.3 (mr 2H) , 
7.1 (d, 2H) , 5.6 (S^ lH)r 4.6 
(t, 2H), 2.9 (bs, 2H), 2.0 (m, 
2H)r 1.3 (s, 20H), 1.1 (d, 
12H), 0.7 <t, 3H) ppm. 

56 38 (±)-2-Dodecyl-a-<4- 

me'thoxyphenyl) -N- (2^4/6— 
trimethoxyphenyl) -2H-tetra«ole- 
5-acetamide 

57 38 (±) -2-Dodecyl-a- (4- 

methy Ipheny 1 ) -N- (2,4,6- 
trimetlioxyphenyl) -2H-tetrazole- 
S-ace'tamide 

58 13 (±) -2-Dodecyl-a- (methyl) -N- 

(2,4, 6-trimethoxy-phenyl) -2H- 
tetrazole-S-acet amide 
MMR (CDCI3) : 8 7.4 (bs, IH) , 

6.1 (8, 2H), 4.5 (t, 2H), 4.2 
(q, IH), 3.8 (d, 9H), 2.0* (m, 

2H), 1.7 (d, 3H), 1.3 (a, 18H) , 
0.8 (-br, 3H) ppm. 

(±) -2-Dodecyl-a- (phenylmethyl) - 
M- (2, 4, 6-trimethoxyphenyl) -2H- 
tetrazole-5-acetamide 
NMR (CDCI3) ; 5 7.4 (bs, IH) , 

7.2 (s, 5H), 6.1 (s, 2H), 4.6 
(t, 2H), 4.4 (t, IH), 3.7 (d, 
9H), 3.5 (m, 2H), 1.9 (m, 2H) , 

1.3 (a, 18H), 0.8 (t, 3H) ppm. 



59 13 



Compounds of Formula (Z) cont:alnxng cycloalkyl 
groups having from 3 to 8 carbon atoms can also be ^ 
10 prepared enploying this previously described 

methodology. 
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Alternatively, Exaii?)le 13e can be catalytically 
hydrogenated to give the corresponding cyclohexyl 
analog (i^ = cyclohexyl, R3 « hydrogen) . 

•(CH2)ixCH3 

HaCO^ *>*^/w^ ^ I 

ThF, AcOH, 50 psi / 



^^^I^^'^V^N^ 10% Fh/C, H2 ^ 

AcOH, 50 psi 



H3CO H3CO 
10 

13e 

Example Product 

60 (±) -2-Dodecyl-a- (cyclohexyl) - 

N- (2r 4 e-trimethoxy-phenyl) - 
2H-tetraaole-5-acetamide 



NMR (CDCI3) : 5 7.7 (8, IH) 
6.1 (s, 2H), 4.6 (t, 2H)r 3.7 



(d, 9H), 3.8 (d, IH) , 2.2 (m, 
IH) , 2.0 (m, 3K) , 1.6 (m, 
6H) , 1.2 {a, 20H), 1.1 (mr 
3H), 0«9 (t, 3B) ppm. 

15 

The following chiral analogs of Formula 13e have 
also been isolated. 



20 Example Product 

61 (-) -2-Dodecyl-a-phenyl-N- 

(2,4, 6-trimethoxy-phenyl) -2H- 
tetrazole—5-acet amide 

[alo = -SB** (1% in CH3OH); 
mp 101-102''C 

62 (+) -2-Dodecyl-a-phenyl-N- 

(2, 4r 6-trimethoxy-phenyl) -2H; 
tetrazole-5-acetamide 

[alp = +55.1*^ (1% in CH3OH); 
mp 100-101*»C 
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Vinylic amides (11,12) axe prepared from 
Compound 5 in Cliart I as follows: 

o 



5 N«N 1- NaH, R2 



1 ^2^0B 



HO,C-.CH,-< j or R,CHO, THF ' ^'''''"'^^N-i--^CH ) CH 



DBU 



10 ; HOjC 

toluene 



15 

R1NH2, CDZ 



R2^R3 



THF \ 

(CH2)iiCHs 



20 where R^, R2f and R3 have been previously defined in 

Formula 1. 

Several examples are: 
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EXAMPLE 63 « 

2^odecvl-K3e- (pb ^r^ yi m^i-^^rle ni:. ) (2 . 4 > tn^t->^vi^h^ll -2HH:etrazole-5- 

acefcamide * 

5 



10 




(CH2)xiCHa 



EXAMPIiE 64 

2>Dodecvl-a- {l-me1ihvlet:hv lldene> -N- ^2 . 4 . e-trimethoxy- 
phenvl> ->2H--fcet:raz Qle>-5-acptaTnide 




EXAMPLE 65 

{±'i >N-r2. 6-Bia (l-methvlet ^hyl^T3her>Yl1-2-dodecvl-a- 
30 fluoro-a-phenvl-2H-tet:ra 2ole-5-p^''*'^«'"''^^^ 

(a) 2->Dodecvl-a'-hvdroxv"a-*p henvl-2H-t:et:razole-5- 

acetic acid, eth vl ester 

n-Butyllitlixum (6.9inl-ofal.6M hexanes 
solution, Aldrich) was added dropwise to a -78 •'C 
35 solution of tetrametbyletliylenediamine (1-66 wl*, 
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5 



10 



15 



20 



25 



30 



11 nmoler distilled from CaH2) ^ anhydrous 

TRF (distilled from Na-benzophene) under dry nitrogen. 
The mixture was stirred for 15 minutes, then 
2-dodecyltetrazole (2.38 g, 10 mmole) in anhydrous THF 

(5 mL) was added dropwise. The mizcture was stirred 
for 3 hours at -78**C, then ethyl phenyl glyoxylate 

(1.75 mL, 11 mmole) was added dropwise. The mixture 
was stirred a further 2 hoxurs, then quenched by 
dropwise addition of dilute HCl (pB 1) . The mixttire 
was allowed to warm to room temperatxire, then 
partitioned between ethyl acetate (200 mL) and brine 

(50 mL) . The organic layer was dried, filtered, and 
concentrated to afford an oil which was flash 
chromatographed (silica gel, 15:1 heptane-ethyl 
acetate). This provided 1.55 g (37%) of the title 
confound as an oil. Anal. Calcd. for C23H35N4O3: 
C, 66.32; H, 8.71; N, 13.45. 
Found; C, 66.47; H, 8.52; N, 12.32. 

250 MHz NMR (CDCI3) : 5 0.88 (t, 3H, J » 7 Hz) , 1.26 
(m, 23H), 2.02 (m, 2H) , 4.30 (m, 2H) , 4.60 (t, 2H, J = 
7 Hz), 7.38 (m, 3H) , 7.66 (m, 2H) , IR (film) 2928, 
2856, 1735, 1449, 1256, 697 cm"^. 

(b) 2-Dodecvl-a-fluoro»a«*phenvl-2H-tetrazole-5-aeetic 
acid, ethvl eater 

A solution of 2-dodecyl-a-hydroxy-a-phenyl-2H- 
tetrazole-5-acetic acid, ethyl ester (0.45 g, 
1.08 mmole) in CH2CI2 (2 mL) was added dropwise to a 
-78*C solution of diethyl amino sulfur trifluoride 
(DAST, J. Org. Chem, (40) :574:578, 1975, 0.15 mL, 
1.1 mmole) in CH2CI2 (1 mL) under dry nitrogen. The 
mixture was stirred for 60 minutes at -78''C before the 
cooling bath was removed and the solution allowed to 
warm to room temperature, where it was stirred an 
additional < 3 hours • The mixture was poured into ice 
water and extracted with ethyl acetate (2 x 100 mL) . 
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The combined ethyl acetate extracts were washed with 
brine (50 ml.) and dried. Filtration and concentration 
produced an oil which was flash chromatographed 
(silica gel, 7:1 hexane-ethyl acetate) to afford 0.3 g 
5 (66%) of the title compctind as an oil. 

Anal. Calcd. for C23H35FN4O2: 
C, 66.00; H, 8.43; Mr 13.39. 
Found; 66.37; H, 8.60; N, 13.20. 

IR (film) 2928r 2856, 1760, 1466, 1266, 695, 406 cm"^. 
10 (c) 2-Dodecvl"^-f luoro-a-phenvl-2H-tetra20le-5- acetic 

acid 

NaOH (0.12 g, 3 mmole) was added in one portion 
to a stirred solution of 2-dodecyl-a-fluoro-a-phenyl- 
2H-tetra20le-5-acetic acid, ethyl ester (0.59 g, 

15 1.4 mmole) dissolved in 6 aOi of 5:1 CH3OH-K2O at room 

tea^erature . After stirring for 3 hours, the mixture 
was concentrated, diluted with HjO, acidified with 6N 
HCl (pH 1) and extracted with ethyl acetate (2 x 
150 mL) . The combined ethyl acetate extracts were 

20 washed with brine (50 mL) and dried. Filtration and 

concentration afforded 0.5 g (91%) of the title 
compound as an oil. 

(d) (±> -N- r2 . 6-Bis f 1-methvlethvll Phenv ll -2-dodeevl-a- 
fluoro^-^henvl-2H-tetragole-5-acetamide 

25 Oxalyl chloride (0.08 mL, 0.92 mmole) was added 

to a stirred solution of 2-dodecyl-a-fluoro-a-phenyl- 
2H-tetra2ole-5-acetic acid (0.24 g, 0.61 mmole) in 
5 mL of CH2CI2 at room ten5>erature . The mixture was 
stirred 60 minutes, the one drop of DMF was added 

30 (immediate gas evolution) . The solution wras stirred 

overnight, concentrated (rotovap) , toluene was added, 
and the solution concentrated again. The residue was 
dissolved in CH2CI2 (3 mL) and added to a stirred 
solution of 2, 6-diisopropylaniline (0.12 mL, 

35 0.61 mmole) and Et3N (0.14 mL, 1.0 mmole) in CH2CI2 
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(2 mL) cooled to 0^*0 under dry nitrogen. A£ter 
20 zainutes, tlxe ice bath was removed and the solution 
allowed to warm to room temperature and stirred for 
3 days. The mixture was then diluted with ethyl 
5 acetate (150 mL) and washed with dilute HCl (50 mL) , 

bicarbonate (50 mL) , brine (50 mL) , and dried. 
Filtration and concentration afforded an oil which was 
flash chromatographed (silica gel, 10:1 hexanes'-ethyl 
acetate) to produce 150 mg of the title compound as an 
10 oil which solidified on standing. 

NMR (200 MHz) 7.97 (m, IH) , 7.76 (m, 211), 7.46 
(m, 2H), 7.10 (m, 3H) 4.63 (t, 2E, J « 7 Hz) , 3.03 
(m, 2H), 2.05 (m, 2H) , 1.25 (m, 18H) , 1.10 (m, 12H) , 
0.88 (m, 3H) ppm. 

15 

When in the procedure of Exanple 65(d) an 
appropriate amount of 2,4, 6-trimethoxyaniline was 
substituted for 2, 6-diisopropylaniline the following 
Exas^le 66 was obtained. 

20 

EXAMPIiB 66 

(±) -2-Dodecvl-a-f luoro-g'^henvl-N- (2 > 4 , 6-trimetho3ev 
Phenyl) -2H-tetrazole-5-acet amide 

^H NMR 7.75 (m, 3H) , 7.44 (m, 2H) , 6.13 (S, 2H) , 4.62 
25 (t, 2H, J « 7.5 Hz), 3.80 (s, 3H) , 3.76 (s, 6H) , 2.04 

(m, 2H), 1.25 (m, 18H) , 0.88 (m, 3H) ppm, 
mp 82*C-83*C. 

EXAMPLE 67 

30 Synthesis of 5-decvl-lH'*tetrazole 

A mixture of n-cyanodecane (20.0 g, 0^12 mol) ; 
sodium azide (8.57 g, 0.132 mol), and ammonium 
chloride (12.8 g, 0.24 mol) in 100 mL DMF was heated 
to 90 for 72 hours. Concentrated in vacuo to one- 

35 half original volume and acidified to pH 3.0 with IK 



HCl- Concentrated again Emd partitioned the resulting 
oily white solid between ethyl acetate and water. The 
organic layer was dried over magnesixsa sulfate ^ 
filtered^ and concentrated in vacuo to give an oily 
solid. Triturated with ice-cold hexanes to give the 
title compoxand (15.53 g, €9%), xnp 57-59*C. 

EXAMPLE 68 
Synthesis of 5-dodecvl-lH-tetrazole 

When in the general procedure of Example 67 an 
appropriate amount of n-cyanododecane was siabstituted 
for n-cyanodecane, the title confound was obtained, 
68-70*»C. 

EXAMPLE 69 

Synthesis of 5- (diphenvlmethvl) -IH-tetrazole 

Tributyltin azide (51.55 g, 0.155 mol) and 
diphenyl. acetonitrile (20.0 g,. 0.103 mol) were mixed 
in 400 mL dioxane and heated to reflux for 20 hours. 
Concentrated in vacuo and redissolved the residue in 
ether. HCl (g) was bubbled through the solution for 
1 hour and the resulting precipitate was collected and 
washed with hexanes to give the HCl salt of the tiitle 
compo\and (15.88 g, 58%), mp 156<*160^C. 

EXAMPLE 70 

fiyntheais of 5- fdodecvlthio) -IH^tetrazole 

When in the general procedure of Exaaple 69 an 
appropriate amount of n«-dodecylthiocyanate was 
substituted for diphenyl acetonitrile, the title 
confound was obtained, mp 85-*87^C. 



EXAMPLE 71 

Synthesis of ethvl (±) -5-decvl-a-t>henvl-2H-te1:razole"2- 
acetate 

The S-decyl-lH-tetrazole, (4.0 g, 0.019 mol) , 
triethylamine (2.9 mL, 0.021 mol) and ethyl 2- 
bromophenylacetate (5.09 g, 0.021 mol) were dissolved 
in 200 mL acetonitrile and heated to reflux for . 
2 hours. Cooled and concentrated in vacuo to give a 
yellow oil. Chromatography to separate the 
regioisomers gave ethyl (±) -5-decyl-a-phenyl-2H- 
tetraaole-2-acetate as a clear oil (2.40 g, 34%). 

KMR (CDCI3) : 5 7.44-7.28 (m, SB), 6.43 (s, IH) , 
4.37-4.30 (q, 2B) , 2.82-2.69 (m, IH) , 2.62-2.49 (m, 
IH), 1.73-1.48 (m, 2H) , 1.32-1.21 (m, 14H) , and 
0.90-0.85 (t, 3H) ppm. 

EXAMPLE 72 

Synthesis of ethvl 5-decvl-2H-tetrazole-2-^acetate and 
ethvl 4-decvl-lH-tetragole-l-acetate 

When in the general procedure of Example 71 an 
appropriate amount of ethyl bromoacetate was 
substituted for ethyl 2-bromophenylacetate> ethyl 5- 
decyl-2H-tetrazole-2 -acetate was obtained. 

NMR (CDCI3) : 5 5.37 (Sr 2H) , 4.31-4.23 (q, 2H) / 
2.94-2.88 (t, 2R), 1.82--1.74 (m, 2H) , 1.40-1.22 (m, 
14H) , euid 0.90-0.85 (t, 3H) ppm. 

Also isolated the 1,5-regioisomer ethyl 5-decyl- 
lB-tetrazole-1 -acetate • 

NMR (CDCI3) : 5 5.10 (s, 23), 4.32-4.23 (q, 2B) , 
2.82-2.76 (t, 2H), 1.90-1.78 (m, 2a): 1.42-1.19 (m, 
14B), and 0.90-0.85 (t, 3B) ppm. 
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EXAMPLE 73 

Synthesis of ethvl (±> -5- ModecvltAio) -a -^henvl-2H- 
t:etrazole-2-ace'tate 

Wben in tlie general procedure of Exan^le 71 an 
5 appropriate amount of 5- (dodecyltliio) -IH-tetraaole was 

substituted for S-decyl-lH-tetrazole, tlie title 
cospound was obtained. 

NMR (CDCI3) : S 7.57-7,42 (m, 5H) , 6.57 (s, IH) , 
4.34-4.23 (q, 2H) , 3.20-3.14 (t, 2H) : 1.78-1.66 (m, 
10 2H), 1.43-1.22 (m, 14H) , 0.90-0.85 (t, 3H) ppm. 

EXAMPLE 74 

Synthesis of ethvl (±> -5- (diphenvlmethvl) -a-p henvl-2H- 

tetrazole-2-acetate 
15 When in the general procedure of Ezanple 71 an 

appropriate amount of 5- (diphenylmethyl) -IH-tetrazole 

was substituted for S-decyl-lH-tetrazole, the title 

compound was obtained. 

NMR (CDCI3) : 5 7.57-7.20 <m, 15H) , 6.61 (s, 1H> , 
20 5.83 {a, IR) , 4.34-4.15 (m/ 2H) , 1.22-1.16 (t, 

3H) ppm. 

EXAMPLE 75 

Synthesis of ethvl (±) -5-dodecvl-a"Phenvl-2H- tetrazole- 

25 2-aeetate 

When in the general procedure of Example 71 an 
appropriate amount of 5-dodecyl-lH-tetraaole was 
substituted for 5-decyl-lH-tetrazoler the title 
compound was obtained. 

30 NMR (CDCI3) : 5 7.58-7.24 (m, 5H) r 6.59 (s, IH) ^ 

4.34-4.21 (m^ 2H) , 2.91-2.85 (t, 2H) , 1.82-1.66 <mr- 
2H), 1.31-1.21 (m, 18H), 0.90-0.85 (t, 3H) ppm. 
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EXAMPIiS 76 

Svniihesis of ethvl 5-dodecvl-2H-teferazole-2-acetate 
When in the general procedure of Exainple 71 an 
appropriate amount of S-dodecyl-lH-tetrazole was 
5 substituted for 5-decyl-lfi-tetrazole and an 

appropriate amount of ethyl bromoacetate was 
substituted for ethyl 2-bromophenylacetatef the title 
cosqpound was obtained, tap 38-40 ^C. 

10 EXAMPLE 77 

Synthesis of ethvl (±) -5-dodecvl-a-t>entvl-2H-tetrazole- 
2-acetate 

When in the general procedure of Example 71 an 
appropriate amount of 5-dodecyl-lH-tetrazole was 
15 substituted for 5-decyl-lH-tetrazole and an 

appropriate amount of ethyl-2— bromoheptanoate was 
substituted for ethyl 2-bromophenylacetater the title 
compound was obtained. 

KMR (CDCI3) : 5 5.48-5.30 (tr IH) , 4.29-4.04 (q, 
20 2H), 2.95-2.79 (t, 2H) , 2.52-2.20 (m, 2H) , 1.90-1.60 

(mr 2H), 1.42-0.70 (m, 33H) ppm. 

EXAMPLE 78 

Synthesis of ethvl (±) -5-dodecvl-a>a-Hn THft»'hYi^gH» 
25 tetrazole-2-acetate 

When in the general procedure of Example 71 an 

appropriate amount of 5-dodecyl-lH-tetrazole was 

substituted for 5-decyl-lH-tetrazole and an 

appropriate amount of ethyl-2-bromoisobutyrate was 
30 substituted for ethyl 2-bromophenylacetate, the title 

compound was obtained. 

NMR (CDCI3) : 5 4.22-4.13 (q, 2H) , 2.92-2.86 (t, 

2H), 2.01 (s, 6H)^ 1.81-1.72 (m, 2B) , 1.32-1.15 (m, 

18H), 0.90-0.85 (t, 3B) ppm. 



35 
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WOMBUE 79 

Svntihesis of (±) -5-decvl-a-Phenv l-2H-tetrazole-2- 
aeetic acid 

Solid NaOH (0,33 0.0084 mol) was added to a 
5 solution of ethyl (±) -5-decyl-a-phenyl-2H-tetrazole-2- 

acetate in 50 mL ethanol (90%) . The resulting 
solution was stirred for 1 hour and concentrated 
in vacuo. The residue was partitioned between diethyl 
ether and water and the aqueous layer was acidified 
10 with IN HCl. The acidified aqueous layer was 

extracted with diethyl ether and this ether layer was 
dried over MgS04, filteredr and evaporated to give the 
title conqpound (1.78 g, 92%), mp 62-64^C. 

15 EXAMPLE 80 

Synthesis of 5-decvl-2H-tet:razol e-2-acetic acid 

When in, the general procedure of Example 79 an 
appropriate amount of ethyl 5-decyl-2H-tetrazole-2- 
acetate was substituted for ethyl (±) -5-decyl-a- 

20 . phenyl-2H-tetra2ole-2-acetate^ the title con5)Ound was 
obtained^ op 83-86*^0. 

EXAMPLE 81 

Synthesis of S-decvl-lH-^etrazele-^ -aeetic acid 
25 When in the general procedure of Example 79 an 

appropriate amount of ethyl 5-decyl-lH-tetraaole-l- 
acetate was stibstituted for ethyl (±) -5-decyl-a- 
phenyl-2H-tetrazole-2-acetater the title con5>oiind was 
obtained^ n^^ 104-106«C. 



30 



EXAMPLE 82 

Synthesis of (±) -5- (diphenvline'thvl> ■^-phenvl-2H- 
tetragole— 2— acetic acid 

When in the general procedure of Exaynple 79 an 
appropriate amount of ethyl (±) -5- (diphenylmethyl) - 

r 

a-phenyl-2H-tetra2ole-2-acetate was siabstituted for 
ethyl (±)*5-decyl*-a-phenyl-2H^etrazole-2-acetate, the 
title compound was obtained, np 158-161^0. 

EXAMPLE 83 

Synthesis of 5'"dodecvl-'2H-tetra201e~2-acetic acid 

When in the general procedure of Exaxxple 79 an 
appropriate amount of ethyl 5-dodecyl-2H-^etra20le-2- 
acetate was substituted for ethyl <±) -5-decyl-a- 
phenyl-2H--tetrazole-2-acetate, the title cosipound was 
obtained, np 8 9-91 ^C. 

EXAMPLE -84 

Synthesis of (±W5-dodecvX-<x-t>henyl-2H-tetrazQle-2- 
acetic acid 

When in the general procedure of Exaoqple 79 an 
appropriate amount of ethyl (±) -5-*dodecyl^-phenyl-2H— 
tetrazole-2*acetate was substituted for ethyl (±)-'5* 
decyl-a-phenyl-2H-*tetrazole-2-acetatef the title 
compound was obtained, mp 76— 78^C. 

EXAMPLE 85 

Synthesis of (±> -5-dodeevl-a-pentyl-2H-tetrazole"2- 
acetic acid 

When in the general procedure of Exaaple 79 an 
appropriate amount of ethyl (±) -5-dodecyl— a-pentyl-2H— 
tetrazole-2-acetate was substituted for ethyl (±)«-5«* 
decyl-a-phenyl-2H'-tetrazole-2-acetate, the title 
coispound was obtained. 
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NMR <CDCl3) : 5 9,24 (bs, IB), 5.54-5.48 (t, IH) , 
2.94-2.88 (t, 2H), 2.54-2.30 (m, 2H) , 1.81-1.75 (m, • 
2B), 1.30-1.25 (m, 24H) , 0.90-0.86 (t, 6H) ppm. 

5 EXAMPLE 86 

Synthesis of 5-dodecvl-a> a-dime-bhvl-2H-tetra2o le-2- 
acetic acid 

When in the general procedure of Exanple 79 an 
appropriate amount of ethyl (±) -5-dodecyl-a, a- 
10 dimethyl-2H-tetra20le-2 -acetate was substituted for 

ethyl (±) -5-decyl-a-phenyl-2H-tetra2ole-2-acetater the 
title coxnpoT2nd was obtained, top 68— 71^C. 

EXAMPI£ 87 

15 Synthesis of f±) ^S - (dodeevlthio> -a^henvl-2H^ 

tetrazole-2-acetie acid 

When in the general procedure of Exan^le 79 an 

appropriate amount of ethyl (±) -5- (dodecylthio) -a- 

phenyl-2H-tetrazole-2-acetate was siabstituted for 
20 ethyl (±) -5-decyl-a-phenyl-2H-tetraaole-2-acetatef the 

title compound was obtained, tap 64-67^C. 

EXAMPLE 88 

Synthesis of N-r2. 6-bis (l-methvlethvl)phenvn- 5-decvl- 

25 2H-tetra20le-2-acetani.de 

A solution of 2 / 6-diisopropyl aniline (0.97 g, 
0.006 mol) and 5-decyl-2H-tetrazole-2-acetic acid 
(1.47 g, 0.006 mol) In 100 mL dlchloromethane was 
cooled to O^C under an atmosphere of nitrogen. Solid 

30 DCC (1.19 g, 0.006 mol) was added in one portion and * 

the resulting suspension was warmed to room 
temperature and stirred for 16 hours. Concentrated 
in vacuo and triturated the residue with diethyl 
ester. Filtered to remove the dlcycloheacyl urea by- 

35 product. Concentrated the filtrate and triturated 
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with hexanes to give the title conpotmd (2.02 86%) 
as an off-white solid, mp 108-110 ^C. 

EXAMPLE 89 

5 Synthesis of r2 > 6-bis f 1-methvlethvl^ phenvll -5-decvl- 

IH-tetrazole-l-acetamide 

When in the general procedure of Exaiople 88 an 
appropriate amount of S-decyl-lH-tetrazole-l -acetic 
acid was stabstituted for 5-decyl-2H-tetrazole-2-acetic 
10 acid, the title confound was obtained, mp 11^13^0. 

EX2yMPX2 90 

Synthesis of -N- 12. 6-bia (linethvlethvll phenvll -5- 
(diphenvlmethvi>-a-phenvl-2H-tetrazole-2-aeetaiiiide 
15 When in the generaJL procedure of Example 88 an 

appropriate amount of (±) -5- (diphenyl-methyl) -a- 
phenyl-2H-tetrazole-2-acetic acid was substituted for 
5-decyl-2H-tetrazole-2-acetic acid, the title compound 
was obtained, mp 180-183^0. 

20 

EXSMPLB 91 

Synthesis of r2 ^ 6*"bis (l-methylethvl> phenyl— S-* 
dodecyl-2H-tetrazole-2'"acetamide 

When in the general procedure of Exanqple 88 an 
25 appropriate amount of 5-dodecyl-2H-tetrazole-*2-*acetic 

acid was substituted for 5— decyl-2B-tetrazole— 2-acetic 
acid, the title conpound was obtained, tap 91— 93^C. 
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EXAMPLE 92 

Svntihesig of (±) -N- r2, 6-big (l-meth vletihvl) phenyll -5- 
dodecvl-a-Phenvl-2H-t:etra 2ole-2-acetamide 

When in tiie general procedure of Exan^le 88 an 
5 appropriate amoxant of (±) -5-dodecyl-a-plienyl-2H- 

tetraaole-2-acetic acid was substituted for 5-decyl* 
2H-tetrazole-2-acetic acid, tbe title compound was 
obtained, mp 93-95 •C. 

IQ EXAMPLE 93 

Synthesis of (±) -N- r2 . 6-bis ( 1-methvl^thvl) phenvll -5- 

dodecvl-ct-pentvl-2H-tetra2ole-2 -aeetainide 

When in the general proced\are of Exasple 88 an 

appropriate amount of (±) -5-dodecyl--a-pentyl-2H- 
15 tetrazole-2-acetic acid was substituted for 5-decyl- 

2H-tetraaole-2-acetic acid, the title compound was 

obtained. 

NMR {CDCI3) : 5 7.53 (bs, IH) , 7.33-7.05 (m, 3H) , 
5.64-5.57 (t, IH), 2.98-2.92 (t, 2H) , 2.47-2.42 (m, 
20 2H), 1.87-1.75 (m, 2H) , 1.33-1.09 (m, 24H) , 0.90-0.85 

(t/ 6H) ppm. 

EXAMPLE 94 

Synthesis of (±) -N- r2 . 6-bis (Imeth vlethvl) phenvl-5- 
25 f dodecvlthio) -a-phenvl-2H-tetrazole-2 -acetai"'S da 

When in the general procedure of Eacample 88 an 
appropriate amount of (±) -5-(dodecylthio> -a-phenyl-2H- 
tetra2ole-2-acetic acid was substituted for 5-decyl- 
2H-tetrazole-2-acetic acid, the title confound was 
30 obtained, mp 102-105 ^C. 



EXAMPLE 95 

Synthesis of (±) (2> 4, 6- 
trimethoxvphenvl-2H-t:e'fcrazole^2-ace'bamide 

When in the general procedure of Example 88 an 
appropriate amount of (±)-5-decyl-a-phenyl-2H-* 
tetrazol*-2<-acetic acid was substituted for 5-*decyl«-2H-* 
tetrazole-2-acetic acid and 2, 4, 6-*trimethoxyaniline 
was sxabstituted for 2, 6-diisopropylaniline, the title 
compound was obtained, mp 145-147 ^C. 

EXAMPZ£ 96 

Synthesis of ^ ±) -5- ^diphenvlmethvl > ^'^henvl-N'- (2 > 4 , 6- 
trimethoxvphenvl) -2H-tetrazole"2"acet 

When in the general procedure of Example 88 an 
appropriate amount of <±) -5- (diphenylmethyl) -a-phenyl- 
2H-tetraaole-2 -acetic acid was substituted for 
5-decyl-2H-tetra2ole-2 -acetic acid and 2,4^6-tri- 
methoxyaniline was substituted for 2, 6-diisopropyl- 
aniline, the title cosqpound was obtained, 
mp 114-117'C. 

EXAMPZiE 97 

Synthesis of 5-dodecvl-N- (2 > 4 > 6^rimethoxv^henvl> -2H- 

Khen in the general procedure of Example 88 an 
appropriate amount of 5-dodecyl-2H-tetrazole-2-acetic 
acid was substituted for 5-decyl-2H-^etrazole-2-acetic 
acid and 2, 4, 6-trimethoxyaniline was sxibstituted for 
2, 6-diisopropylaniline, the title compound was 
obtained, mp 144-146^0. 
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EXAMPZiS 98 

Svnthesia of (±) -5-dodecvl -g-phenvl-N- f2. 4 > 6- 
trimethoxvphenvl) "2H-te t:razole-2-acetamide 

When in the general procedure of Exair^jle 88 an 
appropriate amount of {±) -5-dodecyl-a-plxenyl-2H- 
tetrazole-2-acetic acid was substituted for 5-decyl- 
2H-tetrazole-2-acetic acid and 2, 4, 6-trimetho3cyaniline 
was substituted for 2, 6-diisopropylaniline, tbe title 
conpoimd was obtained/ rap 141— 145 •C. 



EXAMPLE 99 

Synthesis of (A) -5-dodecvl-a-p entvl-N- (2 . 4 > 6- 
trimethoxvphenvl)-2H-tet razole-^-acet amide 

When in the general procedure of Example 88 an 
15 appropriate amoimt of {±) -5-dodecyl-a-pentyl-2H- 

tetrazole-2-acetic acid was substituted for 5-decyl- 
2H-tetrazole-2-acetic acid and 2, 4, 6-trimethoxyaniline 
was substituted for 2, S-diisopropylaniline/ the title 
compound was obtained, mp 152— 155 ^C. 

20 

EXAMPLE 100 

Synthesis of (±) -N- (2 , 4-dif luoro phenvl-S-dodecvl-a- 
phenvl-2H-tetrazole-2-acet amide 

When in the general procedixre of Example 88 an 
25 appropriate amount of (±) -5-dodecyl-a-phenyl-2H- 

tetrazole-2-acetic acid was substituted for 5-decyl- 
2H-tetrazole-2-acetic acid and 2, 4-dif luoroaniline was 
substituted for 2, 6~diisopropylaniliner the title 
compound was obtained/ mp 62— 64^C. 



35 



EXAMPLE iOl 

Synthesis of N- (2 > 4-dif luorophenyl) - 5-dodecyl- 
2Htetrazole-2-acet amide 

When in the general procedure of Example 88 an 
appropriate amount of 5-dodecyl-2H-tetrazole-2-acetic 



wo 93/04052 PCT/US92/06388 



-77- 

acid was substituted for 5-decyl-2H-tetrazole-2-acetic 
acid and 2, 4-dif luoroaniline was stibstituted for 2,6- 
diisopropylaniline, the title cospoTind was obtained, 
ii5> 103-106*^C. 

5 

EXT^LB 102 

Synthesis of 5-dodecvl-a> a ^^rf'S^ci'H ivl-W- (2 > 4 , 6-* 
trimethoxvphenvl ) -2H-tetragole-2-acet amide 

When in the general procedure of Example 88 an 

10 appropriate amount of 5-dodecyl-a, a-dimethyl-2H- 

tetrazole-2-acetic acid was substituted for 5— decyl- 
2H-tetrazole*-2-acetic acid and 2, 4, 6*-trimethoacyaniline 
was substituted for 2, 6-*dii8opropylaniline, the title 
cosqpound was obtained. 

15 NMR (CDCI3) : 5 6.78 (bs, IH) , 6.09 (s, 2H) , 3.78 

{8, 3H), 3.73 (s, 6H), 2.97-2.91 (t, 2H) , 2.11 (s, 
6H), 1.90-1.75 <m, 2H) , 1.34-1.24 (m, 18H) , 0.90-0.85 
(t, 3H) ppm. 

20 EXAMPIiE 103 

Synthesis of (±) -5- (dodecvlthio> -a-phenvl-N- (2 > 4 , 6- 
trimethoxyphenyl) -2H— tetrazole— 2— acetamide 

When in the general procedure of Exanple 88 an 
appropriate amount of (±) -5- (dodecylthio) -a-phenyl-2H— 

25 tetrazole-2-acetic acid was substituted for 5-decyl- 

2H*tetrazole-2-acetic acid and 2, 4, 6-^rimethoxyaniline 
was substituted for 2, 6-dii8opropylaniline, the title 
confound was obtained, mp 141—143^0. 

30 EXAMPIiE 104 

Synthesis of (±> -5- (dodecylsulf invl) -a*^henyl-N- 
(2 > 4 , 6) -trimethoxyphenyl) -2H-tetrazole-2-acetamide 

Solid m-chloroperbenzoic acid (0.5 g, 0.002 mol) 
was added in one portion, to a solution of 

35 (±) -5- (dodecylthio) -a-phenyl-N- (2,4, 6-trimethoxy- 
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phenyl)-2H-tetra2ole-2-acetaxnide {1.15 g, 0.002 mol) 
in 125 nZj dichloromethane at O^'C under a nitrogen 
atmosphere. Stirred for 3 hours and then washed with 
aqueous Na2C03 solution, dried over MgS04, filtered^ 
5 and concentrated to give a cream colored solid. 

Washed with solid with boiling hexanes to give the 
title compound (0.87 g, 14%), mp 140-143*C. 
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(n B zero and ^2 ° 
Fozamla I) 



CHART. I 

and R4 as defined in 



10 



15 



20 



25 



30 



35 



NaN, N— « 
100*C, DMF — N 



(1) 



Et02C— CH2« 




(4) 



KOB, Etoa 



HO2C— CH; 

(5) 



-TP 



CDI^ THT 



Rl29HCCB2' 



CCH2 — f 



(6) 



(2) 



R4halo EtsN, CB3CN 
(3) 



StOaC— CHa- 
(7) 




KOB, EtOB 



BO2C— CHa— ^ I 
(8) 

R1NB2 
CDI, TBF 



(9) 
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CHARTII 

(n = zero, Ri, Rg, R3/ and R4 as defined in Formula I 



10 



30 



1) (nfiu)3 SnNs R. Tt- - •« 

dioxane, reflux N/^ R4halo, NEt, 

c'lCai 2) HCl, EtjO EtOaC 
(Xl) (12) 



EtOjC- 21 HCl. Et.D *.w2w CH3CK, reflux 



(separate toy chromatography) 
15 (13) 

RacH Ra-Rs^Hor 

|NaOB, EtOH, RT R, e allcyl, Ra and R3 » allqrlf 

arylr alkenyl, aryl, 

alkenyl spirocydoallcyl 



HO2C' 



^ NaOB, EtOB 

20 RT 



(15) 



KaOB, £l:OH 



25 K1NB3, CDZ, 

THF, RT 




(17) (19) 
-20*C RiNCoX XCDl, THFr RT 



(16, • f 



35 
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CHART tl(a) 

(R2 R3 as defined in Formula I, except: for aryl 

or he'teroaryl) 

5 



li nBuLi/THF „ „ n 

2. R2X K2 R3 N&SK 



R1NH2 



CDX 
TKF 




20 



25 



30 
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CHART .III 

(n = one or two, = R3 = H, Rx ***** ^4 as defined in 
Formula I) 



10 



15 



20 



25 



30 



CBsOCCHi (CHa) bCM 
(20) 



WaNj, NH4CI 
DMP 



i r 1 

CHjOCCHj (CHa,„ ^ 



(21) 



BOCCB, (Ca2)B< 



-1 



N=SN 



(23) 



R4 



(25) 



(20-A) 

R4 halo 




CHjOCCHj (CHj,. (Or" 



CB,0CCH,(CH2)a< 



(22) 




(24) 



RiNHCCH, (CHa,„— ^ | 
(26) 



35 
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CBART. ZV 

(n = one, 14 » R3(X) = phenyl, subt. phenyl, alkyl< 
alkenyl, heteroaryl and and R4 as defined in 
Formula I) 



R1NH2 8 

X— CH— CH2COOH X— CH— CKa— C— OTRi 

CN CH2CI2 CN 

10 (27) <28) 

1) (nBu)3SnK3 
dioxane 

2) BCl, BtaO 

15 

8 R4 halo i 
X-— CH— CHj— C— -NHRi .4 X — CH— CHj— C— NHRx 



H M— HR4 

<30) (29) 



X— CH— CH2— C— NHRj. 
(31) 
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CHART V 

(n " 2, R2 = H, R3 = phenyl or substituted phenyl, Rj 
and R4 as defined in Formula 1} 



10 



15 



20 



25 



30 



FhCHjCN + HjC^H-COjCa, 




0,CH3 



<34) 



R4 



(35) 
NaOH, EtOH 



OB 



35 




RBh(CO) (PPh3}9 

roluene 
RT.to >SO*C 



XI4 halo 



NaOB 
EtOB 



(32) 

(DBu)3SX1K3 

dioxane 



O2CB3 



(33) 




COOB 



(38) 



(39) 
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CBART.VI 

zero/ R3 is heteroaryl, 1- or 2-naphthyl, 
s\ibstituted phenyl, and R]^ and R4 are as defined 
in Formula I) 

RsCBjCN 

1) (nBu) sSnNj 
dioxane 

2) HCl, BtzO 




(n - 

5 



1) SOCI2 
R3CB2OH ■ 

2) Kcai 

10 
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CHaRTVTI 

one, Ri, ^3' ***** ^4 defined in 

FozmuXa I) 



10 



15 



20 



25 



30 



C2Rs02C-rCCN 



1) (iiBu)3SnH3 



Rj >u 2) dloxane 

HCl, BtsO 

(40) 



(42) 



DZBAL 



KOCH; 



(44) 



^1 



MSCI, RCN 



<4« 



NaOH, KOH 



HO2C— CHjC^ 
(48) 



RlMB2r CDX, THF 



RlNR( 



(50) 




NC— CHa- 
(47) 



BOsC^CH: 



NaOB, ROB 




R2 



T 



(49) 



s 

RlNHCCB; 



RiMH2, CDZ, THF 




(51) 



35 
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CHART YIll 
one, R3 is heteroaryl and K^^ Rg/ and R4 
defined in Fo»ula I) 



are as 



10 



15 



20 



25 



RaCHaCN 



1) (nBu)35nK3 
dioxane 



2) HCl, EtsO 



R3CH2' 



(66) 



-n 

N — N 



R4 



nBt^i, THFr 
-20**C, ClCOaEt 



StO^CCH* 



R3 



N N 



R3CH2< 




N N 



R4Br, NEtar 
CH3CKI 



R3CH2— ^ 

1*"""*1^^™»R^ 



(65) 



nBuLi, THE, 
-20**C^ ClCOaBt 



N— N 



R3 ^ 



N — R4 



30 



35 
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CHART IX 

(n = two, and R3 are as defined in Fozmula I only 

at: least one is other than hydrogen and and Rj 
are as defined in Formula I) 



10 



15 



20 



25 



30 



35 



KC<— C— -CM 
<51) 



(nBu)3SnM3 
dioxane 



N — N 

^2 Raif—K 



(52) 



(52) 



R4Br 

EtsN 
CHjCN 



r 



RaNl 

Formic Acid 



^^"7^^ I 

Ra ^3 N— H— *4 



RaNi 

Fozmic Acid 




OaEt 



laaPd/C 

Ra R3 N— ^ 

(59) I A4 
Naoa 
EtOH 



BOOCCH2CH2— 



NaOH 
EtOB 




(61) 



I 

R1NH2, GDI 
or DCC 



R1NBCCH3CH 
(€3) 



J or DOC 
Ra RsH— N— R4 



(64) 
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CHART X 




20 



25 



30 



35 
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15 



20 
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CHJ^T .XI 

(n = zero, R-3 = alkyl, aryl, R^, R4 as defined in 

Formula I) 



*^2>. 1. (nBu) aSnKa/dioxan 

R3 2. HCl, EtaO T'Cn 



i 

25 "."BC-T^ 



1. nBuLi/THF 
-7 8**C 



R4Br 
CBaCH 



^ 1. nBuLi/THF 



30 



35 
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CHART XII 

(R]./ R2f and R4 as defined in Formula I; suid/or 
R3 is F or OB/ n is zero) 



CHs (CHa) 



10 



1. nBiiLi/TMEDA/THr, -78'C 

X. 



CHa(CH8)xi N 



I ] OH 



15 



EtaNSFs 
(DAST) 
CHaCla, -78»C. 



TBDMSO— I — CTa, EtjN 
O 



20 



CH, (CHa) 



25 



II. NaOH 
2. ClCOCOCl 
3. R1KB2, £t:3N 



CH3 (CH2 ) 11— I 9TBDMS 



Ra 



;02£t 



1. NaOB 

2. RiNH2r CDI 

3. n-Bu4MF 



30 CH3(CB2}: 



Ra 



CHaCCHa)!!—^ T OH 

Vs'^nJ^CONHRi 

Ra 



35 
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CHART XIII 

(compounds of Formula I where side chain is attached 
to a nitrogen atom of the tetraaole ring) 



NH,N3 or (Bu)3Sn N3 /~\\ Rf^COzEt 

DMF ^ ^'^^^^ EtaN, CH3CN 

II . NaOB I 1 . NaOfi 

2 . HCl 2 . BCl 

BS^COaH 



»2H 

R2 



I R1-NH2 

Coupling Reagent I Coupling Reagent. 
25 . t t 



Ikx- 

I COI 

R2 R2 



30 



35 
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dJlIMS 

1. A compound of 'the fonmla 



K3 



wherein n is zero, one or two; 
wherein is selected from 

(a) phenyl which is unsubstituted or is sxabstituted 
5 with from one to three substituents selected 

from: 

alkyl having from 1 to 4 carbon atoms and 
which is straight or branched, 

alkoacy having from 1 to 3 carbon atoms and 
10 which is straight or branched, 

alkylthio having from 1 to 3 carbon atoms and 
which is straight or branched, 

hydroxy, 

phenyl, 
15 fluorine, 

chlorine, 

bromine, 

nitro, 

cyano, 

20 trifluoromethyl, 
-COOH, 

*-COOalkyl wherein alkyl has from 1 to 4 carbon 

atoms and which is straight or brGu:)ched, 
— (CH2) j^KRgKg wherein m is zero or one, and each of 
25 H5 and is hydrogen or a straight or branched 

alkyl group having 1 to 4 carbon atoms; 



wo 93/04052 ^^^F ^ PCrAJS92/06388 



-94- 

(b) 1- or 2-naphthyl which is iinsubstituted or 
substituted with one to three substituents 
selected from: 

30 alkyl having from 1 to 4 carbon atoms amd which 

is straight or branched, 

alkoxy having from 1 to 3 carbon atoms and which 
is straight or branchedf 

hydroxy r 
35 fluorine, 

chlorine, 

bromine, 

nitro, 

cyano, 

4 0 t r if luoromethy 1 , 

-COOH, 

-COOalkyl wherein alkyl has from 1 to 4 carbon 

atoms and is straight or branched, 
- (CB2)2,iNR5R€ wherein m, R5, and Rg have the 
45 meanings defined abdve; 

(c) the group ^j^^ 




OR7 

wherein R7 is a lower alkyl group having from 
1 to 3 carbon atoms and is straight or branched; 
(d) the group 




50 



wherein Rg and Rg are straight or branched alkyl 
having from 1 to 4 carbon atoms or phenyl, and 
Rj^Q is a straight or branched hydrocarbon group 
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having from 1 to 18 carbon atoms which is 
saturated or is unsaturated containing one doxoble 
bond or two nonadjacent dotable bonds; phenyl; 
phenyl substituted with from one to three 
si2bstituent8 selected from straight or branched 
alkyl having 1 to 4 carbon atoms, straight or 
branched alkoacy having from 1 to 3 carbon atoms, 
hydroxy, fluorine, chlorine, bromine, nitro, 
cyano, trifluoromethyl, -COOB, -COOalkyl wherein 
alkyl has from 1 to 4 carbon atoms and is 
straight or branched or (CH2)„iNR5Re wheredLn m, R5, 
and are as defined above; or a heterocyclic 
group selected from 2-, 3-, or 4-pyridyl, 2-, 4-, 
or 5-pyrimidinyl, 2- or S-pyrazinyl, 2-, 3-, 4-, 
5-, 6—, 7-, or 8— quinolinyl, or 3- or 
4-pyridazinyl and the N-oxides thereof; 
the group 




70 (f) the group 




(g) a straight or branched hydrocarbon group having 
from 1 to 18 carbon atoms which is saturated or 



55 



60 



65 



(e) 
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is unsaturated containing one double bond or two 
nonadjacent double bonds; 
75 (h) a cycloalkyl group having from 3 to 8 carbon 

atoms; 

(i) a heteroaromatic group selected from 2-, 3-, or 
4-pyridyl which is unsxabstituted or substituted 
with an alkyl group having from 1 to 4 carbon 
80 atoms or 2-, 4-, or 5-pyrimidinyl, and the 

N-oxides thereof; 

(j) the group 



85 




Z 

wherein denotes a single or doiable bond; 

Y and Z are each "independently hydrogen, a 
straight or branched alkyl group of 1 to 4 carbon 
atoms, an alkoxy group of 1 to 3 carbon atoms or 
halo; 

X is oxygen or two hydrogen atoms; 
Rj^3L is hydrogen or a straight or branched alkyl 
90 group of 1 to 4 carbon atoms, and n' is zero or 

one; or 
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(k) is selected from t:lie group 




wherein R^^, R^*^/ ^^^r and R^^ are each 
independen-tly hydrogen, halo, a S'braigh't or 
95 branched alkyl group of 1 'to 4 carbon atoms, an 

alkoxy group of 1 to 3 carbon atoxas, and 
alkylthio group of 1 to 3 carbon atoms, 
cycloaklylthio of five to seven carbon atoms, 
phenyl alkylthio in which alkyl is 1 to 4 carbon 

100 atoms, substituted phenylthio, heteroarylthio, or 

heteroaryloxy; and B, D, £, and G are nitrogen or 
carbon where one or more of B, D, and E is 
nitrogen; with the proviso that when 6 = nitrogen 
the group is attached to the nitrogen atom of 

105 formula I at the 4- or 5-position of the 

pyrimidine ring (a and b) ; 
wherein R2 and R3 are the same or different and are 
selected from: 

(a) hydrogen, halo or one of R2 or R3 is hydroxy; 
110 (b) a straight or branched alkyl group having from 

1 to 12 carbon atoms, or a cycloalkyl group 
having from 3 to 8 carbon atoms; 
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(c) a phenyl or phenylalkyl group where alJcyl is from 
1 to 4 carbon atoms and which the phenyl ring 

23^5 unsiabstituted or substituted with from 1 to 

3 substituents selected from straight or branched 
alkyl having from 1 to 4 carbon atoms ^ straight 
or branched alkoxy having from 1 to 4 carbon 
atoms, alkythior straight or branched having 1 to 

120 4 carbon atoms, hydroxy, fluorine, chlorine, 

bromine, trif luoromethyl, cyano, nitro, phenyl, 
or (CH2)jnNR5Rg wherein m, R5, aoid R5 have the 
meanings defined above; 

(d) a straight or branched alkenyl group having from 
125 2 to 6 carbon atoms; or 

(e) R2 and R3 taken together with the carbon atom to 
which they are attached form an alkylidene group 
of 1 to 4 carbon atoms, a benzylidene or a 
spiroalkyl group having from 3 to 7 carbon atoms; 

130 or 

(f) when R2 is hydrogen, F, alkyl of Ci-12 atoms, R3 
is a heteroaryl selected from a 5- or 6-membered 
monocyclic or fused bicyclic heterocyclic groT^ 
containing at least 1 to 4 heteroatoms in at 

135 least one ring, said heteroatoms being nitrogen, 

oxygen, or sulfur and combinations thereof, said 
heterocyclic group being unsubstituted or 
substituted with an alkyl group having from 1 to 

4 carbon atoms and the N-oxides thereof; 
140 (g) 1- or 2-naphthyl which is oansxabstituted or 

substituted with one to three sxabstituents 
selected from: 

alkyl having from 1 to 4 carbon atoms and which 
is straight or branched, 
145 alkoxy having from 1 to 3 carbon atoms and which 

is straight or brsmched. 
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wherein R4 is a straight or jpranched hydrocarbon chain 
having from 1 to 20 carbon atoms and is saturated or 
is unsaturated and has 1 double bond or has 
150 2 nonadjacent double bonds or is alkylthio having 1 to 

20 carbon atoms and is saturated; or a 
pharmaceutically acceptable salt or individual 
enantiomeric isomer thereof. 

2. A cospound of Claim 1 wherein is in the 
2<-po8ition of the tetrazole ring and the side 
chain is attached to the carbon atom of the 
tetrazole ring« 

3. A. coinpound of Claim 2 wherein n is zero* 

4. A compound of Claim 3 wherein each of R2 and R3 
is hydrogen. 

• • 

5. A compound of Claim 4 wherein H4 is a saturated 
hydrocarbon chain and has from 8 to 18 carbon 
atoms. 

6. A compound of Claim 5 wherein is phenyl or 
substituted phenyl. 

7. A compound of Claim 6 which is 

t2r 6-Bis (l-«ethylethyl) phenyl] -2-dodecyl- 
2BH:etrazole-5*-acetamide; 

2-Dodecyl-N- (2,4, 6-trimethoacyphenyl) -2H- 
5 tetrazole-5-acetamide ; 

N- (2 , 4-Dif luorophenyl) -2-dodecyl-2H- 
tetrazole-5*-acetamide ; 

2-tetradecyl-N- (2, 4, 6-tri-methoxyphenyl) -2H- 
tetrazole-5— acetamide • 
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8. A compoxmd of Claim 5 wherein is the group 




wherein R7 is a lower alkyl group having from 1 
to 3 carbon atoms and is straight or branched. 

9. A coxnpound of Claim B which is 

N- (4, 6-dimethoxy-5-pyrimidinyl) -2-dodecyl- 
2H-tetrazole-5-acet amide; or 

N- (4, 6-dimethoxy-5-pyrimidinyl) -2-dodecyl- 
IH-tetrazole-S-acetamide . 

10. A compoxand of Claim 5 wherein R^^ is a 
heteroaromatic group selected from 2-/ 3—, or 
4-pyridyl which is unsubstituted or substituted 
with an alkyl group having from 1 to 4 carbon 
atoms, or 2-, 4-, or S-pyrimidinyl and the 
K-o3cides thereof* 

11. A compound of Claim 10 which is 

2-dodecyl-N- (3-methyl-2-pyridinyl) -2H- 
tetrazole-5-acetamide • 

12. A con^jound of Claim 5 wherein is 
the group 



Rxo ^ 
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wherein R3 and R9 are 8t:raigh^ or branched alkyl 
having from 1 'bo 4 carbon atoms or phenyl, and 
5 Kj^o ^ straight or branched hydrocarbon group 

having from 1 to 18 carbon atoms which is 
saturated or is unsaturated containing one double 
bond or two nonadjacent double bonds; phenyl; 
phenyl substituted with from one to three 

10 • substituents selected from straight or branched 

alkyl having 1 to 4 carbon atoms, straight or 
branched alkoxy having from 1 to 3 carbon atoms, 
hydroxy, fluorine, chlorine, bromine, nitro, 
cyano, trifluoromethyl, -COOH, -COOalkyl wherein 

15 alkyl has from 1 to 4 carbon atom^ and is 

straight or branched or {0^2)9^5^ wherein m, R5, 
and R5 are as defined above; or a heterocyclic 
group selected from 2-, 3-, or 4-pyridyl, 2-, 4-^ 
or 5-pyrimidinyl, 2- or 3-pyra2inyl, 2-, 3-, 4-, 

20 5—, 6-, 7-, or 6— quinolinyl, or 3— or 

4-pyridazinyl and the K-ozides thereof. 

13. A compound of Claim 12 which is 

2-dodecy 1-N- (1,3, 5-trimethyl-lH-pyra2ol-4- 
yl) -2H-tetra20le-5-acetamide; or 

1-dodecyl-N- (1,3, 5-trimethyl-lH-pyra20l-4- 
5 yl) -lH-tetrazole-5-acetamide • 



14. A conqpound of Claim 3 wherein one of and R3 is 
hydrogen and the other is phenyl which is 
unsubstituted or substituted. 

15. A compooand of Claim 14 wherein R4 is saturated 
hydrocarbon chain having from 8 to IB carbon 
atoms. 



r 
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10 



5 



10 



16. A cosxpound of Claim 15 wherein is a phenyl 

group which is unsxibstituted or is subst:itut:ed. 



17 « A compound of Claim 16 which is 

(±) 2-dodecyl-a^henyl-N- (2^4/6- 

trime'thoxypheny 1 ) -2H-te'trazole-5-acet amide , 

(±) 2-dodecyl*-N, a-diphenyl-2H-tetrazole-5- 

acet amide f 

(±) -N- [2 , 6-bis (1-methylethyl) phenyl] -2- 
dodecyl--a-phenyl-2H-tetra201e-5-acet amide, 

{±) -N- (2 , 4-dif luorophenyl ) -2-dodecyl--a- 
phenyl-2H-tetrazole-5-acetamider 

(±) -2-octyl-a-phenyl-N- (2,4, G-trime^hoxy-* 
phenyl ) -2E-te^r az ole-5-acet amide , or 

(±) -2-hexadecyl-a-phenyl-N- (2,4,6- 
trimethoxyphenyl) -2H-^e^razole-5-ace^amide • 

18. A compound of Claim 15 which is 

(±) -N- (4, 6-dimethoxy-5-pyrimidinyl) -2- 
dodecy l-q-phenyl— 2H-tetrazole-5-acetami rta , 

(±) -N- (5, 7-dimethyl-l, 8-naphthyridine-2-yl) - 
2-dodecyl-a-phenyl-2H— te'brazole— 5-acetamide, 

(±) -2-dodecyl-a-phenyl-N- (1,3, 5-trimethyl- 
IH-py r az o 1— 4 -y 1 ) -2H-1:et r az o le-5-acet:ami de , 

< ± ) -N-cy clopropy 1-2 -dodecy 1-a-pheny 1-2H- 
-te-trazole- 5-acet:amide, 

(±) -2-dodecyl-a-phenyl-N-2-pyridinyl-2H— 
te^razole-5-ace^amide, 

(±) -2-dodecyl-N- (3-methyl-2-pyridinyl) -a- 
phenyl-2H-tetrazole-5-acet amide , 

(±) -2-dodecyl-N- (3-me1:hyl-2-pyridinyl) -2-' 
phenyl-2H-tetrazole-5-acetamide, N-oxide, or 

{±) -N- (1, 1-dimethylethyl) -2-dodecyl-a- 
phenyl-2E-tetrazole-5-acetamide . 
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19. A compound of Claim 3 wherein R3 is a 5- or 
6-me2nbered monocyclic or fused bicyclic 
heterocyclic group containing at least 1 to 
4 heteroatoms in at least one ring, said 
heteroatom being nitrogen, oxygen, or sulfur, and 
combinations thereof, with said heterocyclic 
group being unsiibstituted or substituted with an 
alkyl groiqp having from 1 to 4 carbon atoms, and 
the N-oxides thereof. 

20. A compound of Claim 19 wherein R3 is 2-, 3-, or 
4— pyridyl . 

21. A compound of Claim 20 which is (±) -2-dodecyl-a- 

{ 2-pyridy 1 ) -N- (2,4, 6-tr imethoxypheny 1) -2H- 
tetrazole-5-acet amide, or 

(±) -N- [2, 6-Bis (1-methylethyl) phenyl] -2- 
dodecyl-a-2-pyridinyl-2H-tetrazole-5-acetamide. 

22. A compound of Claim 3 wherein each of R2 
is other than hydrogen. 

23. A compound of Claim 22 which is 

2-dodecyl-a, a-dimethyl-N- (2,4, 6-trimethoxy- 
phenyl) -2H-tetrazole— 5-acetamide, 

2-dodecyl-a, a' - (2-propenyl ) -N- (2,4,6- 
trimethoxyphenyl) -2H-tetrazole-5-acet amide, 

1- (2-dodecyl-2H-tetrazol-5-yl) -N- (2,4,6- 
trimethoxypheny 1) cyclopentanecarboxamide , or 

2- tridecyl-a, a-dimethyl-N- (2,4, 6-trimethoxy- 
phenyl) -2H-tetrazole-5-acetamide. 

24. A confound of Claim 2 wherein n is one or two. 
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25. A coii5>ound of Claim 24 wherein is phenyl which 
is xinsubstituted or which is sxabstituted. 

26. A compotind of Claim 25 which is 

2-dodecyl-N- (2^4, 6-trimethoxyphenyl) -2H- 
tetrazole-5-propanamide, 

N- (2, 6-bis (l-methylethyl) phenyl) -2-dodecyl- 
2fi-t: et r az ole-5 -pr opanamide , 

N- (2, 4-dif luorophenyl) -2-dodecyl-2H- 
tetraz ole-5-pr opanamide r or 

1-dodecyl-N- (2^4, 6-trimethoxyphenyl) -IH- 
tetrazole-5-propanamide • 

27. A compound of Claim 1 wh ic h is 

(±) -n- (2 , 4-dif luorophenyl) -1-dodecyl-a- 
phenyl-lH-tetrazole-5-acet amide r 

(±) -N- 12, 6-bis (1-methylethyl) phenyl] -1- 
do.decyl-a-phenyl-lH-tetr§izole-5-acetamide. 

28. A confound of Claim 6 wherein is 
2r 6-(l-methylethyl)phenyl or 2,4,6- 
trimethoxyphenyl; n is zero; R2 and R3 are each 
independently hydrogen, methyl, fluoro, 
cyclohexyl, phenyl, or substituted phenyl, 
phenylalkyl, or naphthyl, and R4 is in the 
2-position and has 12 carbon atoms and the side 
chain is attached to the carbon atom of the 
tetrazole ring. 

29. A compound of Claim 28 which is 

(±) -2-Dodecyl-a-methyl-a-phenyl-N- (2,4,6'- 
trimethoxyphenyl) -2H-tetrazole-5-acetamide, 

(±) -2-Dodecyl-a- (4-f luorophenyl) -N- (2, 4 , 6- 
trimethoxypheny 1 ) -2H-tetrazole-5-acet amide , 
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(±) •2-Dodecyl-a-2-napbtlialenyl-N- (2,4^6- 
trixnethoxyphenyl) -2H-tetrazole-5-acet:amide^ 

(±) -a- ( [1, 1" -biphenyl] -4-yl) -2-dodecyl-N- 
(2,4, 6-trijiiethoxy-phenyl) -2H-tetraaole-5- 
acet amide, 

(±) -2-Dodecyl-a-methyl-N- (2,4, e-trimethoxy- 
phenyl) -2H-l:etra2ole-5-acet amide, 

(±) -2-Dodecyl-a-phenylmetbyl-N- (2,4,6- 
trimethoxyphenyl)-2H-tetrazole-S-acetamide, 

(±) -2-Dodecyl-a-cyclohexyl-N- (2,4,6- 
trimetboxy-pbenyl ) -2H-tetraaole-5-acet amide , 

(-) -2-Dodecyl-a-plienyl-N- (2,4, 6-trimethoxy- 
phenyl)-2H-tetrazole-5-acetamide [a]^ = -58* (1% 
in CH3OH) , 

(+) -2-Dodecyl-a-phenyl-N- (2,4, 6-trimethoxy- 
phenyl)-2H-tetraaole-5-^acetamide [a]© « +55,1* 
(1% in CH30H>, 

(±) -N- [2, 6-Bis (1-methylethyl) phenyl] -2- 

dodecyl-a-fluoro-a-plienyl*2JS-tet:razole-5- 
ace^amide, or 

(±) -2-Dodeeyl-a-fluoro-a-phenyl-N- (2, 4, 6-> 
trimethoxy phenyl) -2H-tetrazole-5-acet amide . 

A conpoimd of Claim 1 wherein R4 is attached to 
the carbon atom of the tetrazole ring and the 
side chain is on the 2-position of the tetrazole 
ring. 

A coBopoimd of Claim 30 which is 

N- [2 , 6-bis (1-methylethyl) phenyl] -5-decyl-2H- 
tetrazole-2-acetamide/ 

N- t2, 6-bis ( 1-methylethyl )pheny 1-5-dodecyl- 
2H-tetrazole-2 -acet axnide ; 

(±) -N-[2, 6-bis(l-methylethyl}phenyl]-5- 
dodecy l-a-phenyl-2B-tet raz ole-2-acet amide ; 
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(±) -N- [2^ 6-bis (l-methylethyl) phenyl] -5- 
dcdecyl-a-pentyl-2H-tetraz ole-2-acet amide; 

10 (±) -N-t2, 6-bis ( l-methylethyl )pheny 1-5- 

(dodecylthio)-a-phenyl-2H-tetrazole-2-acetamide; 

(±) -5-decyl-a-phenyl-N- {2,4,6- 
trimethoxyphenyl-2H-tetraaole-2-acetamide; 

5-dodecyl-N- (2,4, 6-trimethoxy-phenyl) -2H- 
15 tetrazole-2-acet amide; 

(±) -S-dodecyl-a-phenyl-N- (2,4,6- 
trimethoxyphenyl ) -2H-tetra2ole-2-acet amide; 

(±) -5-dodecyl-a-pentyl-N- (2,4,6- 
t r imethoxypheny 1 ) -2H-tetrazole-2-acet amide ; 
20 (*) -N- (2 , 4-dif luorophenyl-5-dodecyl-a- 

phenyl-2H-tetr azole-2-acetamide ; 

5- aodecy 1-a, a-dimethyl-N- (2,4,6- 
trimethoacyphenyl) -2H-tetrazole-2-acet amide; 

(±) -5- (dodecylthio) -a-phenyl-N- (2,4,6- 
25 t:rimethoxyphenyl)-2H-tetrazole-2-acet amide; or, 

(±) -5- (dodecylsulf inyl) -a-phenyl-H- (2,4,6)- 
trimethoxyphenyl) -2H-tetrazole-2-acetamide. 
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